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Seremos nosotros los dueños  
de nuestro propio futuro,  
soberanos de verdad de nuestro destino.  
Lo que se haga en el cobre dependerá de nosotros,  
de nuestra capacidad, de nuestro esfuerzo,  
de nuestra entrega sacrificada  
a hacer que el cobre se siembre en Chile  
para el progreso de la patria. 
 
We are the owners 
of our own future,  
true sovereigns of our destiny. 
Whatever happens with copper will depend on us, 
on our capacity, on our efforts, 
on our devoted sacrifice 
in order for copper to be sown in Chile 
for the progress of the nation. 
Salvador Allende (1971) 
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Abstract 
 
In September 1964, when Las Ventanas copper smelter was opened in Quintero Bay it 
was welcomed as a key piece in the Chilean development strategy. Just over fifty years 
later, Quintero Bay hosts the largest industrial complex in Chile and has become the site 
of a chronic environmental disaster, with recurrent pollution crises and industrial 
accidents that pose massive risks to its human and nonhuman residents. Through 
historical and ethnographic analysis, involving the use of archival documents, 
government proceedings, media publications, interviews and participant observation, this 
thesis investigates Quintero Bay’s process of copper-led industrialisation and its 
transformation into a sacrifice zone. The thesis explores some of the Chilean 
government’s environmental regulatory responses, the everyday life of Quintero Bay 
residents and the emergence of practices of political contestation. The thesis argues that 
the expectations placed on copper in terms of development, the characteristics and 
pressures of international copper trade and the adoption of neoclassical calculation 
regimes have contributed to the emergence and autonomisation of copper’s existential 
needs. That autonomisation has led to the adoption of a logic of sacrifice that privileges 
the existential needs of copper over the protection of Quintero Bay’s population and 
environment. The spatial consequences of that regime has been the production and 
expansion of a sacrifice zone in Quintero Bay. This study contributes to the 
understanding of the extended dynamics involved in the production sacrifice zones as 
spaces of the Anthropocene, illuminating some of the processes of stabilisation, 
protection and contestation taking place within these spatial formations. 
 
Keywords: Sacrifice Zone, Copper, Development, Anthropocene, Chile 
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CHAPTER 1 
Introduction 
 
 
 
 
 
 
 
“If someone tells us of a form of distribution that it 'must be so', 
we may or may not believe what we have been told. But we will 
certainly cling fast to the sense that what is seemingly so 
'natural' could be otherwise. And we will be suspicious of that 
order, and ask, instead, why it is the way it is for those (including 
ourselves) who tell us that it is so.”  
John Law (1990)
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1.1 Introduction 
This thesis stems from a question that seems, to a great extent, rhetorical in light of 
humanity’s grand entrance into the Anthropocene under the spectre of a major global 
ecological crisis: is it possible for modern human lifestyles to coexist with the very 
possibility of human life?1 Despite evidence of the extensive anthropogenic causes of 
the contemporary ecological crisis, as a result of which entire islands are currently 
disappearing into the ocean never to be seen again (Connell 2015), proponents of new 
development projects keep insisting on the possibility of coexistence. Millions continue to 
be displaced by the construction of massive infrastructure projects (ICIJ 2015) even as 
one in eight preventable deaths around the world in 2012 were related to air pollution 
(WHO 2014).  
The recipe for the future followed by many nations is more consumption, more economic 
growth and an insistence on the aesthetics of western development as the standard of 
human desires. This can be seen in the reluctance to take effective action to curb 
emissions at major climate summits and in the privilege invoked by “developing” nations 
to keep burning fossil fuels, decisions that are nothing less than “sleepwalking toward 
catastrophe.”2 However, the delimitation of the discussion of the crisis around emissions 
and climate change at the global level poses an additional challenge to that of the crisis 
itself for at least two reasons: first, because the ecological crisis cannot be reduced to 
carbon emissions and requires a more attentive look at the destruction occasioned by 
the large-scale mobilisation of resources and waste (Steffen et al. 2015b); and second, 
because the distribution of the crisis is uneven in that some places contribute 
disproportionately to the creation and acceleration of the crisis while others are 
disproportionately affected by exposure to industrial activities and other consequences 
of the crisis such as changing climate patterns.  
The localised and uneven large-scale destruction caused by industrialisation processes 
around the world3 is perhaps most visible in areas that have become known as “sacrifice 
zones.” The sacrifice zone is a concept that has recently gained great traction among 
activists and scholars (Brenner 2014; Hedges and Sacco 2012; Klein 2014; Lerner 2010; 
Quandt et al. 2010), although its origins lie in the military nuclear and toxic clean up 
                                                
1 Tim Ingold (2011) has referred to human life as a process of dwelling and wayfaring, possibilities that are 
increasingly limited on a planet that is undergoing a process of stochastic change. 
2 Bruno Latour (2014) used this term to refer to Tony Abbott’s approach to climate change, a strategy based 
on silencing science while following a business as usual approach to economic development.  
3 I do not make a distinction between different forms of industrialisation, such as capitalist and Soviet styles, 
as their environmental outcomes the results were similar (Bonneuil and Fressoz 2016). 
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programs that the Cold War left as one of its legacies. Valerie Kuletz (1998) defined 
sacrifice zones as spaces that are written off in the name of a superior cause, like the 
elusive national interest. A sacrifice zones is “desirable because of its undesirability” 
(Kuletz 1998, p. 16), as it provides a solution to the intractable problem of waste and 
justifies the monstrous and abject in the name of sublime progress. Sacrifice zones call 
into question the coexistence of modern human lifestyles with the conditions of 
possibility for human life itself. Sacrifice zones are spaces of the Anthropocene—deadly, 
lived and localised expressions of a planetary crisis induced by human ambition. 
Through a multi-method case study, this thesis describes the assembling of a sacrifice 
zone in Quintero Bay in the Central Coast of Chile over the course of more than fifty 
years of industrialisation. It documents the conditions of its emergence as a 
development pole (Perroux 1950) and its transformation into one of the most polluted 
areas in Chile, an “industrial barren” (Kozlov and Zvereva 2006) where humans rights 
are violated with impunity in post-Pinochet Chile through the slow violence of chronic 
pollution (Nixon 2011) and organised non-liability (Beck 2002 [1995]). This thesis also 
explores the contemporary everyday experiences of Quintero Bay residents, as well as 
local community efforts to build future alternatives at the margins of the sacrifice zone. 
The tasks of the remaining sections of this introduction are to clearly define the research 
problem, questions, and significance (Section 1.2), provide an overview of the case of 
Quintero Bay (Section 1.3), introduce the major organising concept of sacrifice zone 
(Section 1.4), summarise the research design (Section 1.5), and delineate the chapter 
structure of the thesis (Section 1.6).  
1.2 Research Problems and Significance 
In September 1964, the state-owned Las Ventanas copper smelter was opened in 
Quintero Bay and welcomed as a key piece in the Chilean development strategy. Just 
over fifty years later, Quintero Bay has become the site of one of the largest industrial 
complexes in Chile and at the same time an industrial barren tenuously inhabited by 
approximately 50,000 residents. Quintero Bay has been impacted by the massive toxic 
emissions and recurrent accidents of the industrial complex, configuring an area of 
chronic environmental disaster. Despite the introduction of environmental regulations 
and technological improvements in the 1990s, the 2005 environmental assessment 
conducted by the Organisation for Economic Cooperation and Development (OECD) 
identified copper smelters as one of the most critical environmental problems in Chile. 
 Chapter 1. Introduction 
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This situation has been further evidenced by studies commissioned by the Chilean 
government and episodes of severe intoxication among Quintero Bay residents. 
Sacrifice zones such as Quintero Bay are extraordinary in terms of their high levels of 
pollution and contamination. They are not, however, unusual as the burgeoning literature 
in this field over the past decade has made clear. The task of this dissertation is to 
contribute particular knowledge of the case of Quintero Bay to clarify the dynamics of 
sacrifice zones more generally. Therefore, the purpose of this thesis is to describe: 
 the techno-political trajectories that have led to the formation of a sacrifice zone 
in Quintero Bay, 
 the everyday life implications of living in a sacrifice zone for Quintero Bay 
residents, and 
 the production of alternative futures through community action in Quintero Bay. 
More specifically, as stated in Chapter 3, this thesis answers the following three 
questions: 
1. How has the degradation of life conditions in Quintero Bay been politically and 
institutionally assembled?  
The aim of this question is to follow the different trajectories that pollution has 
undertaken since the planning and introduction of industrial activities in Quintero 
Bay. The idea is to understand which actors have taken part in the 
industrialisation process and how they have engaged with related issues of 
industrial pollution. In particular, in terms of government actions, I consider the 
ramifications of copper as a political actor in Chile’s recent history. 
2. How do people living under conditions of toxic contamination perceive, make 
sense of and cope with pollution in their everyday lives?  
The aim of this question is to understand how pollution shapes the everyday 
practices of the residents of Quintero Bay. The understanding of practices in this 
sense is very broad and is concerned with knowledge production, household 
management and political mobilisation, among others. With this question, the 
idea is to turn attention from Quintero Bay as a site of pollution to the lived 
experiences of Quintero Bay. 
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3. How are expressions of discontent with pollution translated into spatialised 
alternative futures? 
This question aims to explore the practices of local organisations in Quintero Bay 
that have actively engaged in the innovation and production of alternative futures. 
The idea is to understand the sources of their discontent and the philosophies, 
goals, and activities of their projects.  
In answering these research questions, this thesis makes a number of substantive as 
well as theoretical contributions. The substantive significance of this project derives from 
extensive historical research concerning Quintero Bay and Chilean environmental 
regulation, ethnographic research into contemporary experiences of Quintero Bay 
residents and detailed case studies into the dynamics of government, contestation and 
the production of alternative futures in the area. In summary, from a substantial 
perspective this thesis:  
 contributes to the study of the historical and ongoing processes of 
industrialisation and environmental degradation at Quintero Bay 
 contributes to the understanding of the environmental legacy of state-led national 
development strategies in Chile, particularly the historical environmental issues 
produced by the Chilean copper industry 
 contributes to the study of Chilean environmental history of the 20th century and 
early 21st century, both in terms of state concerns, institutions and regulation as 
well as contestation movements  
 documents aspects of daily life and experiences of Quintero Bay residents 
The theoretical contributions of this thesis come from its close engagement with the 
concept of sacrifice zone through the exploration of a specific case outside the mostly 
US-centred circuit of existing research on this subject. It also links the tradition of 
sacrifice zone research with emerging conceptions of the Anthropocene and burgeoning 
global ecological crisis. In doing so, it argues that sacrifice zones can be usefully 
understood as a space of the Anthropocene, the examination of which can clarify 
dynamics of this newly conceived age. Specifically, the theoretical contributions are: 
 expands the concept of sacrifice zones to encompass, South American and 
particularly Chilean, cases 
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 contributes to the understanding and specification of sacrifice zone as an 
ethnographic concept and also a spatial dynamic 
 argues for the methodological and conceptual understanding of the sacrifice 
zone as a space of the Anthropocene 
1.3 Quintero Bay  
The major contaminating entity at the centre of my study, Las Ventanas Industrial 
Complex, is located roughly 110 km linearly and 150 km via highway routes north-west 
of Santiago, within the boundaries of Quintero and Puchuncaví communes (Figure 1.1). 
However, pollution is notoriously characterised by its flagrant disregard for boundaries 
as the interaction of pollutants with the atmosphere and other physical forces enables 
their movement and uneven distribution across vast areas. This dispersive tendency 
makes it difficult to consistently delimit a physical area for this study, while at the same 
time the factors that contribute to the inaction and performance of the study area as a 
sacrifice zone can be found many kilometres away from Las Ventanas. 
 
Figure 1.1 Map of Quintero Bay, Puchuncaví, and Quintero 
Source: Google Earth.  
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As a methodological strategy I adopted the toponym of Quintero Bay to designate my 
study area, as it was in terms of geographical extension the most encompassing 
definition that I was able to find without losing the identity of the place based on the 
relatively shared pollution problems of the communes of Quintero (with its 3 “districts” 
and 20 “neighbourhoods”) and Puchuncaví (with its 4 urban and 18 rural “localities”). 
This designation is consistent with the use of Quintero Bay (Bahía de Quintero in 
Spanish) by prominent local actors to refer to “two communes of the Province of 
Valparaíso –Puchuncaví y Quintero-, within which there exist localities that are highly 
contaminated by the Ventanas Industrial Complex.”4 Quintero Bay is home to 46,239 
people5 distributed in an area of just under 450 km2 located in the Valparaíso Province 
that is part of the Valparaíso Region of Chile.6  
This decision of using the toponym Quintero Bay is potentially controversial given that 
the area has been popularly known as Las Ventanas. This latter term is the name of the 
local industrial complex and the urban beach locality in the commune of Puchuncaví 
where this complex is partially embedded. It is also the window-like rock arch formations 
that originally inspired the name of the locality (las ventanas translates to “the windows” 
in English). Another layer of this naming conundrum is that researchers have often 
referred to the area as Puchuncaví, the name of the commune that has been most 
dramatically affected by Las Ventanas industrial park’s pollution, to a great extent 
because of the predominantly southwest winds that have historically mobilised air 
pollution toward different localities of Puchuncaví (Appendix B), especially Los Maitenes, 
Las Ventanas, Puchuncaví and La Greda. In addition, after an episode of intoxication 
that affected a school in the locality of La Greda in Puchuncaví, La Greda became 
another naming shortcut for the pollution-affected area.  
The site of Las Ventanas Industrial Complex was officially opened in February 1961. 
Three years later the ENAMI Ventanas copper smelter and the Chilectra coal-fired 
power plants, both state-owned infrastructures, began their operations (Figure 1.2). In 
1966, the first state-owned copper refinery opened at the industrial complex, marking a 
                                                
4 This definition appears in the document “The Quintero Bay Situation: Community Demands” undersigned 
by eight local organizations: Movimiento Comunidades Por el Derecho a la Vida Puchuncaví, Comité de 
Defensa de La Greda, Dunas de Ritoque, Consejo Ecologista, Aldea Ambiental Valle de Narau, Sindicato 
de Pescadores de Ventanas, Concejo Ecológico Puchuncaví-Quintero, Viudas ex Funcionarios de Enami, 
Centro Cultural Las Ventanas (2013).  
5 2016 projected population from the National Statistical Institute of Chile, (INE 2002). 
6 The commune of Puchuncaví, with a projected 2016 population of 18,115, is formed by 22 localities, 4 of 
them urban (Puchuncaví, Las Ventanas, Maitencillo and Horcón) and 18 rural (El Paso, El Rungue, La 
Laguna, La Chocota, La Greda, Campiche, Los Maitenes, El Rincón, Pucalán, Los Maquis, Las Melosillas, 
La Estancilla, La Quebrada, La Canela, San Antonio, Potrerillos, El Cardal, Chilicauquén). The commune of 
Quintero, with a projected 2016 population of 28,124, is formed by 20 neighbourhoods divided into three 
districts (Urban district, Valle Alegre district and Dumuño district).  
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major milestone in the trajectory of Chilean development. One year after the opening of 
the refinery, local farmers presented the first complaints to state authorities for the harm 
that these infrastructures were causing to their property. Since then, Las Ventanas 
Industrial Complex has been the source of one of the most enduring environmental 
conflicts in Chilean history, one that after multiple episodes has remained open until 
today (Figure 1.3). 
Figure 1.2 Ventanas copper smelter in the 1960s 
Source: CODELCO 
Figure 1.3 Present-day Ventanas Industrial Complex in Quintero Bay 
Source: Secretaría Regional Ministerial del Medio Ambiente Región de Valparaíso (2012) 
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The Chilean state, across a series of democratic governments as well as 16 years of 
authoritarian rule (Pinochet’s dictatorship between 1973 and 1990), has been unable to 
offer a definitive solution to Quintero Bay’s residents. Instead, the state has favoured 
local industrial sector needs, particularly copper processing, and has allowed new 
industrial facilities to proliferate.  
 
Figure 1.3 Map of Ventanas Industrial Complex and La Greda School 
Figure is according to CODELCO’s testimony to the Parliament in 2011. The properties of various 
companies in the industrial park are shaded on the map, and the location of La Greda School is 
circled in red. Source: Cámara de Diputados 
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Today, Las Ventanas Industrial Complex is composed of approximately 20 different 
industrial facilities (Figure 1.3), among them: 
 six thermoelectric power plants with a total capacity of nearly 8% of SIC network7  
 a state owned copper processing complex that annually produces almost 4% of 
the global output of refined copper 
 portuary and storage facilities that process the majority of the oil and liquefied 
natural gas consumed and the copper concentrate produced in central Chile 
 a cement production facility and an industrial resins factory  
Quintero Bay was launched into national prominence on the national stage, and secured 
a lasting place in the national psyche, as the cornerstone of Chile’s development efforts. 
In 1962, two years before the opening of Las Ventanas Industrial Complex, the West 
German Minister of Economic Cooperation, Walter Scheel, visited Quintero Bay and 
praised the construction of the copper processing complex, the reason for opening the 
industrial park in the first place, as a major technological achievement for the nation: 
Chile is not an underdeveloped country but a nation in full swing toward 
development. (SONAMI 1962, p. 4268) 
Visiting Quintero Bay today, it is hard to understand how such a level of industrialisation 
can be seen as an expression of development and improvement of the residents’ life 
conditions, as the experience can be more adequately defined in terms of a dystopia. 
The air is heavy, to a great extent as a consequence of the particulate matter and SO2 
mentioned by the OECD as a not-so-developed feature of the country. A thick layer of 
black sticky dust is 
pervasive on all 
surfaces around the 
towns of the Bay, while 
massive, noisy and 
continually illuminated 
metallic structures 
dominate the ocean 
view (Figures 1.4-1.6,).  
                                                
7 7 The Chilean electricity grid networks are divided between SING, that covers the greater North; SIC, that 
covers Central Chile and more than 90% of the population; and Electric Systems of Aysén and Magallanes 
covering Patagonic regions in the far South. 
Figure 1.4 View of Ventanas Industrial Complex 
Source: La Tercera (Pizarro and Pérez 2011) 
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Figure 1.5 Quintero Bay shortly after an oil spill in October 2014 
Source: Claudio Almarza (Oceana 2014) 
 
Figure 1.6 “Photographs of contamination in the Port of Ventanas” 
Source: Claudia Pool (Oceana 2012d)  
 Chapter 1. Introduction 
Coppered Lives 12
Moreover, decades later, the goal of development in Chile remains unfulfilled and 
seemingly out of reach—even after Chile became the first South American country to 
join the OECD in 2010.8 Rather than proclaiming that development had been achieved, 
the Chilean government portrayed this event as a major achievement and a milestone 
on the journey to the elusive end of development. Such discursive deferral of the 
attainment of development is evident in President Bachelet's speech after signing the 
accession agreement: 
Chile has shaken off under-development and is well on the way to achieving 
developed nation status in a few years’ time. (Bachelet 2010) 
The environmental performance review prepared by the OECD before Chile’s admission 
praised the efforts in environmental management, mostly in relation to the adoption of 
standards. Nevertheless, the same report indicated that those standards were 
insufficient and singled out copper smelters as a major area of concern, specifically in 
terms of their sulphur dioxide (SO2) emissions (OECD 2005). In July 2015, an OECD 
commission for environmental assessment met a group of Chilean mayors organised in 
the Union of Communes in Sacrifice Zones. One of those mayors, Hugo Rojas from 
Puchuncaví, invited the commission to visit Quintero Bay to show them the living 
conditions of its residents affected by massive levels of pollution emanating from Las 
Ventanas Industrial Complex. The environmental degradation and disregard for human 
life in Quintero Bay emerged in that meeting as one of the major outstanding debts of 
the ongoing Chilean development process.  
1.4 Sacrifice zone 
The concept of sacrifice zone emerged from the research site itself as I was preparing 
my fieldwork activities in the early stages of the thesis. The Chilean branch of the marine 
conservation NGO Oceana International started using the concept around 2011 as part 
of their “No more sacrifice zones” campaign against new coal-fired power plants, aimed 
at raising awareness of the state of degradation of a number of industrial port cities in 
Chile, including Quintero Bay. Pictures (for instance, Figure 1.7) as well as a video 
(Oceana 2012e) of the industrial complex of Las Ventanas became the visual 
centrepiece of this campaign, which echoed the key argument of the environmental 
                                                
8 Interestingly, the acceptance of Chile in that organisation coincided with a major organisational adjustment 
at the OECD that is moving, in Clifton and Diaz-Fuentes (Clifton and Diaz-Fuentes 2011) words, from a logic 
of “club of the rich” to one of ‘Globalisation à la carte’. This move have relaxed membership requirements 
encouraging a progressive expansion of the organisation in an effort to remain relevant. 
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justice movement: that vulnerable people are disproportionately affected by industrial 
contamination.9 Many of the campaign photographs highlighted how residents lived in 
extreme physical proximity to the industrial complex (Figure 1.8).  
 
Figure 1.7 “Sign the petition! No More Sacrifice Zones.”  
Source: Oceana Chile  
Figure 1.8 Swimmers in “thermal baths” at Quintero Bay 
Source: Claudia Pool (The Clinic 2012) 
                                                
9 The term environmental justice movement refers specifically to a collective action tradition in the US 
originating in the 1960s with the Civil Rights era. As the National Resources Defense Council, an NGO that 
advocates for environmental justice, states on their website: “the environmental justice movement addresses 
a statistical fact: people who live, work and play in America's most polluted environments are commonly 
people of color and the poor. Environmental justice advocates have shown that this is no accident.” 
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The letter-writing aspect of the campaign, directed at the then President Sebastián 
Piñera, specifically named Mejillones, Tocopilla, Huasco, Coronel and Las Ventanas as 
“zones that have been destined for sacrifice, forgotten by successive governments that 
have continued permitting the installation of new industrial contaminators even when the 
impact on the health of people and the environment has been immense” (Oceana 
2012a). Once I began my fieldwork in Chile, I noticed that sacrifice zone had become 
widely adopted by environmental activists and also other residents of Quintero Bay, who 
found this concept useful in mobilising their diagnosis that Quintero Bay was being 
sacrificed for the benefit of the rest of the country and bolstering their demands for 
recovery measures and compensation.  
Sacrifice zone is an strong concept, as it brings together elements of morality and justice 
with a jarring aesthetics of dilapidation and destruction that interferes with smooth 
narratives of progress and development. The origins of the use of sacrifice zone are not 
entirely clear in the literature. In my own research, I found early uses of sacrifice zone or 
sacrifice area in livestock management where sacrifice zones are a common feature to 
prevent overgrazing, nevertheless, the logic of sacrifice applied as a form of writing off 
entire geographical areas emerged during the 1970s energy crisis in the US (National 
Research Council (U.S.) et al. 1974). The concept was used by those who wanted to 
overcome environmental regulations in favour of the expansion of mining, and by those 
who wanted to defended their land from mining as well. Washington Post journalists 
David Maraniss and Michael Weisskopf (1987a) connected the petrochemical industrial 
corridor that goes from Baton Rouge to New Orleans in Louisiana to the concept of 
“national sacrifice zone.” Shortly after, Keith Schneider (1988) in a New York Times 
article refers to a national sacrifice zone as a concept coming from the engineers of the 
US Energy Department, who “grimly joked” that the area of sacrifice zones in the US 
could be larger than national conservation parks.  
Shulman (1992) points to Michael Carricato, director of environmental restoration in the 
Defense Department, as the person who introduced the concept of sacrifice zone in the 
1980s into the lexicon of public servants in the US. The militaristic use of the term by the 
US Defense Department was taken up by Mike Davis (1993; 2002), Valerie Kuletz 
(1998) and Joseph Masco (2004b; 2006) to describe the spatial dynamics associated to 
the management of nuclear testing sites in the US. The environmental justice movement 
in the US adopted the term as part of their campaigning repertoire in the late 1980s, on 
top of other spatial denominations like “Cancer Alley”, “Cancer Valley” or “Leukemia 
Cluster”. This dynamic was captured for example by the work of Robert Bullard (1990; 
1993) on environmental racism and Phil Brown (1987b; 1990) on popular epidemiology. 
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The use of the term in that context can be seen as mostly rhetorical, as a strategy to 
communicate the seriousness of the issues faced by communities affected by toxic 
pollution, although at the same time it can also be seen as an ironic or cynical 
appropriation of the technical term used by government and military officials.  
Sacrifice zone has gained new traction recently, with works ranging from a consolidation 
of the early fenceline community environmental justice model (Lerner 2010) to 
propositions of the sacrifice zone as a guiding logic of contemporary ecological crisis 
(Klein 2014). Steve Lerner (2010) uses the concept to provide an overview of community 
action at different sacrifice zones in the US. Rebecca Scott (2010) used the concept of 
sacrifice zone as a research guide for her ethnographic work of communities involved in 
the practice of mountaintop removal for coal mining in the Appalachians. Chris Hedges 
and Joe Sacco (2012) extended the use of sacrifice zone to areas affected by industrial 
decline, a phenomenon that has been reported as industrial ruination by Alice Mah 
(2012). Sacrifice zone has been increasingly used outside the US, with examples like 
Drew Cottle’s (2013) analysis of coal mining in the Hunter Valley in Australia and 
Lindsay Shade’s (2015) assessment of new extractivism in Ecuador. Finally, Naomi 
Klein’s (2014; 2015) argument regarding the sacrifice zone is that it is part of the logic of 
capitalism that has created the current climate crisis. In her view, the whole planet is 
currently at risk of becoming a sacrifice zone. 
The task for this thesis is to extend the use of the concept of sacrifice zone to the study 
of the Anthropocene. First, it provides an understanding of sacrifice zones from a 
historical perspective and in particular in relation to the processes of the “Great 
Acceleration” that is often offered as an overview of the large-scale anthropogenic 
dynamics that have shaped the current ecological crisis and the transition to the 
Anthropocene. Second, understanding the sacrifice zone as an ethnographic space can 
provide access to experiences of aggressive environmental degradation, an issue that is 
likely to proliferate intensely in coming decades.  
1.5 Research design 
As will be fully detailed in Chapter 3, the research design of this thesis is predominantly 
qualitative and follows a case study research strategy, which allows enough flexibility 
and eclecticism to carry on inquiries that are partial and provisional without being bound 
by rigid definitions before setting foot in the field. The case study as a strategy also 
allows the use of multiple methods. For this thesis, those methods were genealogical 
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and ethnographic: the former as a way to provide a historical texture to the case, while 
the latter offers the richness of close, grounded, real-time observations of agents. 
Analysis derives from a variety of sources, including archival records, participant 
observation, interviews, and media publications. 
This thesis is supported by six months of extensive fieldwork in Chile, conducted mostly 
in Santiago and Quintero Bay between December 2012 and May 2013. Sustained 
engagement with some key fieldwork informants was maintained after the end of 
fieldwork activities in Chile, ensuring an appropriate level of feedback for the thesis. 
Fieldwork activities were assessed and approved by the University of Sydney’s Human 
Ethics Research Committee (ID: 2012/898). Additionally, as part of scholarly 
engagement and development for my thesis work, I participated in three domestic 
conferences in Sydney, Melbourne and Hobart and 9 international conferences and 
workshops in Australia, the Netherlands, France, Norway, Japan, Argentina, Finland and 
Puerto Rico (see Appendix A). 
This thesis covers a broad variety of topics related to Quintero Bay and considers 
numerous data and various literatures to provide a rich exploration. The reason for 
undertaking this strategy, despite its wide scope, is to relate the breadth of my fieldwork 
experience in terms of the variety of sites and issues entangled in what Quintero Bay 
has become today. This approach is well aligned with material semiotics perspectives 
that favour the travel across networks as a way to describe reality, rather than fixation on 
pre-configured subjects. In this sense, the wide scope of subject matter ranging from 
historical trajectories to lived experiences to alternative futures comes from a deliberate 
decisión that is at the heart of the thesis design.  
I have identified several assumptions and limitations of this study that will be discussed 
at length in Chapter 3. Briefly, limitations of time and access to archives and interview 
subjects, as well as constraints of distance and the imperative of translating all materials 
from Spanish to English, affected the development of this thesis. Issues of the reliability 
of ethnographic research, as well as the difficulty of generalizing from single-case 
studies, may be viewed as a limitation of this thesis, or alternately as discussed above, 
as assumptions undertaken as a premise of the research from the beginning.  
1.6 Structure 
This first chapter has framed the research problem of Quintero Bay’s chronic pollution 
over the course of fifty years within the context of the Anthropocenic ecological crisis and 
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clearly delineated three specific research questions as well as the substantive and 
theoretical contributions of the study. It has also provided an overview of the case of 
Quintero Bay, introduced the concept of sacrifice zone, and summarised the research 
design of the thesis.  
Chapter 2 is a review of the literature relevant for this thesis, with an emphasis on the 
conceptual aspects of sacrifice zones and a genealogy of the trajectory that the concept 
has followed since the 1970s, connecting that trajectory to the ruptures of the 
Anthropocene. The background details of the thesis are further developed in Chapter 3, 
where the thesis’ methods and the overall design of the project are delineated, along 
with a fieldwork description and a summary of data sources.10 
Copper has had a central role shaping the politics and life conditions of Chileans in 
general, and even more intensely for Quintero Bay residents’. Chapter 411 develops the 
argument that copper is a moral agent capable of producing its own existential needs; 
this position and its conceptual implications are supported by describing copper from the 
perspectives of waste, energy, legitimacy, recycling and futures’ production. This chapter 
follows recent works in new materialism that through the recognition of the liveliness of 
nonhuman matter have expanded and enriched the understanding of contemporary 
issues, as it is the case with Richie Nimmo’s milk (2010), Timothy Mitchell’s coal and oil 
(2013) and Mimi Sheller’s aluminium (2014).  
Chapter 5 provides a historical account of the industrialisation and environmental 
degradation of Quintero Bay, emphasising the contributions of the Ventanas copper 
complex and the Chilean state to the creation of a national sacrifice zone.12 This chapter 
describes the transformations experienced by Quintero Bay as a consequence of the 
introduction of large infrastructure projects linked to the larger development schemes of 
the Chilean state. Through the use of administrative archives, diplomatic 
communications and secondary sources, this chapter provides an understanding of the 
multiple scales and decisions that have been involved in the ecological destruction of 
                                                
10 An early version of this chapter along with preliminary fieldwork findings was presented at the “Risk and 
uncertainty: ontologies and methods” international conference, organised by the International and the 
European Sociological Associations, in January 2013 at the University of Amsterdam. The title of that 
presentation was “Dirty writing: the complex mediation of envirotechnical controversies.” 
11 An early version of this chapter along was presented at the “Knowledge/ Culture/ Economy” international 
conference, organised by the Institute for Culture and Societyat Western Sydney University in November 
2014. The title of that presentation was “Coppered lives.” 
12 Earlier versions of this chapter were presented at XVIII World Congress of Sociology organised in 
Yokohama in July 2014 and at the Latin American Studies Association Annual conference organised in 
Puerto Rico in May 2015. The title of the Yokohama presentation was “The atmospheres of Chilean copper 
moralities” and the Puerto Rico presentation title was “Fifty years of Ventanas: rethinking environmental 
justice in the Chilean mining industry.” 
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Quintero Bay, since the decision to open an industrial park there was made in 1957, until 
1990 when the first environmental mitigation measure was adopted. 
Chapter 6 looks at some of the ways industrialisation shapes the everyday lives of 
Quintero Bay residents. This chapter is focused in the personal experiences and the 
production of categories associated to dwelling in an area of intense environmental 
degradation. This chapter demonstrates that despite the harmful living conditions and, 
contrary to the understanding of sacrifice zones as areas of constant suffering, residents 
of Quintero Bay have developed coping strategies and meaningful attachments to 
places, beyond a simplified framework of victimisation. 
In March 2011, the intoxication of a group of students and teachers at the elementary 
school of La Greda in Quintero Bay, unleashed a cycle of media attention, local 
contestation and government decisions that provided a clear picture of the dynamics of 
what Ulrich Beck (Beck 1992 [1986]) called organised irresponsibility. Chapter 7 
provides an account of the La Greda School controversy, describing the entanglement of 
public health, land planning, educational policy, industrial regulation and scientific 
practice issues that have contributed to the diffusion of responsibilities and the 
production of unawareness. 
Chapter 8 follows the media appearance of Quintero Bay activists who are seeking 
compensation for the damage that exposure to toxic pollution has caused to their bodies 
and personal life.13 Amidst the general situation of confusion, and a lack of clear 
standards to determine levels of pollution that can be conducive to legal liabilities, an 
association of former workers from the Ventanas copper complex and their widows have 
been publicly displaying evidence of the illnesses and damage caused by heavy metals 
pollution and the implications for their intimate life as a form of contestation. 
Chapter 9 is an exploration into the community based production of alternative futures 
for Quintero Bay.14 While innovation is usually seen as a matter of new technological 
designs, apps and commercial products, this chapter takes a look at a slightly different 
perspective on innovation from the experiences of community initiatives that have taken 
the historical memory and the current situation of degradation and destruction as the raw 
                                                
13 An early version of this chapter was presented at the “Producing Knowledge/ governing population” 
international symposium organised at the Ecole Normal Superieur of Lyon in September 2013. The title of 
that presentation was “The battle of the Green Men: on the morality of body’s degradation.” 
14 An early version of this chapter was presented at the “Culture(s) in sustainable futures: theories, policies, 
practices” international conference organised by the COST Action 1007 consortium at Helsinki in May 2015. 
The title of that presentation was “Of Skateparks and Geoparks: the sustainability of patrimonialised 
disaster.” 
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matter to enact in the present the possibility of a less polluted and more inclusive 
Quintero Bay. 
Chapter 10 provides a summary of the discussions presented in each chapter of this 
thesis. In addition, this chapter offers an integrative reflection on the significance of the 
case of Quintero Bay for Chilean environmental politics along with suggestions for future 
research.  
1.7 Summary 
Jamie Lorimer’s (2012) assertion that the Anthropocene means the public death to 
modern understandings of nature gives an impression of the task ahead for 
environmental studies. In this sense, the Anthropocene is a call to action—action that 
begins with creating the tools for better understanding the complex entanglement of 
human and nonhuman agencies in the making of the crisis-challenged contemporary 
world. This thesis specifically hopes to take up this challenge of producing knowledge 
and concepts suited to the conditions of this age. It does so by reframing the significance 
of areas of industrial destruction in light of the profound overall impacts of 
industrialisation to the disturbance of Earth’s systems in the Anthropocene. While this 
thesis dedicates much attention to the trajectories of industrialisation and development 
that enabled the creation of Quintero Bay as a sacrifice zone and the deeply disrupted 
everyday life of residents in the present, it hopes to equally emphasize the innovation of 
individuals and communities in creating alternative futures.  
 
  
CHAPTER 2 
Sacrifice zones: an overview 
 
 
 
 
“Sacrifice”, Björk (2011)
Why can't you give her room? 
Respect her spatial needs. 
I feel you compress her 
Into a small space. 
With clairvoyance, 
She knew what you needed, 
And gave it to you. 
Now her desires are repressed; 
Arrows in the flesh
When she found your love, 
Her nature bowed her head; 
She surrendered, 
She renounced the world for you, 
Now she's poisoned by demands
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2.1 Introduction 
This chapter presents a detailed examination of the main concepts used by this thesis, 
with a particular emphasis on sacrifice zones. The strategy for this examination lies 
between a theoretical chapter and a literature review. The justification for such hybridism 
is that the goals of this thesis are primarily empirical; therefore theory is expected to 
inform rather than direct the development of this work. In addition, the overall 
understanding of theory contained in this thesis is as “the practice of forming and using 
concepts in situations that can arise in everyday life” (Wark 2015). The aim is to follow 
Foucault’s metaphor of the tool-box as both a user and a producer: 
I would like my books to be a kind of tool-box which others can rummage through 
to find a tool which they can use however they wish in their own area... I don't 
write for an audience, I write for users, not readers. (Foucault 1994, pp. 523-524) 
Theory is therefore not expected to fit neatly within a tradition, instead assisting potential 
academic and non-academic users in the understanding of a pressing set of 
contemporary phenomena. It is important to indicate that this is not the only chapter 
devoted to theoretical and conceptual discussions. Chapter 3 discusses the 
epistemological underpinnings of this thesis and in particular defines the conceptual 
basis of its methodological decisions. Chapter 4 discusses some of the implications of 
understanding copper as a moral agent, following recent insights from New Materialism. 
Finally, there are multiple concepts employed throughout the thesis with contextual 
relevance for the specific chapters in which they are used, whereas this chapter in 
particular strives to provide a solid overview of the main concept examined by this 
thesis: the sacrifice zone.  
Section 2.2 provides a discussion of the meta-theoretical implications of this thesis that 
can be useful in mapping the intellectual project to which this thesis contributes. Section 
2.3 offers an examination of the concept of sacrifice in religious and academic contexts. 
Section 2.4 details the origins and definitions of the concept of sacrifice zone, presenting 
original research about the history and emergence of the term in US policy and activist 
circles. Section 2.5 delves into contemporary applications of the concept of sacrifice 
zone by academics, offering some empirical cases to illustrate those uses. Section 2.6 
elaborates the implications of seeing the sacrifice zone as a space of the Anthropocene.  
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2.2 A postdevelopment concern 
This thesis is most directly related to the recent and relatively limited academic research 
on sacrifice zones. Its broader theoretical question, however, is the problem of 
coexistence posed in the Introduction, namely, is it possible for modern human lifestyles 
to coexist with the very possibility of human life? Therefore, the purpose of this section is 
to situate my project, and the emergence of literature on sacrifice zones, within broader 
and more long-standing academic traditions that have considered this critical issue of 
coexistence. Specifically, this section discusses the intellectual movement of 
postdevelopment, the ontological turn as a recent academic concern, and the inclusion 
of non-humans in social science research. It is hardly possible to summarize such rich 
academic traditions in this small space, so the focus of this section will be to very briefly 
suggest how the concept of coexistence has been treated in each literature with ample 
references for further exploration. 
The term postdevelopment is commonly used to group a series of authors (Escobar 
1995; Escobar 2008; Esteva 1992; Ferguson 1994; Sachs 1992; Shiva 1989) who share 
a general criticism of development theory, as modernisation or dependency, and its 
practice through the work of funding and technical organisations. This criticism involved 
the material feasibility of development and its incapacity to deliver its substantial 
promises, as well as its desirability as a principle for social organisation (Escobar 2000). 
A crucial element of the postdevelopment stance is the view of development as a 
daunting form of social engineering, a hegemonic and destructive force that pathologises 
dissent. 
One of the early figures of this movement, Ivan Illich, focused his attention on the 
dynamics of industrialisation and even proposed a general theory of industrialisation as 
an intellectual project:  
To provide a common language for people in opposing parties who need to 
engage in the assessment of social programs or technologies, and who want to 
restrain the power of man's tools when they tend to overwhelm man and his 
goals. (Illich 1973, p. xxiii) 
Illich pointed to the phenomenon of paradoxical counterproductivity in industrial forms, 
which led to the subversion of the purposes of specific modes of production and also to 
the delegitimisation and destruction of alternatives. The argument of Illich is that 
technologies originally designed to satisfy human needs all too often end up gaining 
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autonomy to the detriment of the autonomy of human subjects. Some of the tasks for a 
theory of industrialisation that would counteract those dynamics are:  
to provide guidelines for detecting the incipient stages of murderous logic in a 
tool; and to devise tools and tool systems that optimize the balance of life, 
thereby maximizing liberty for all. (Illich 1973, p. 77) 
Illich’s position, which can be extended to most of the postdevelopment literature, was 
that technologies should preserve the autonomy of communities and operate in non-
coercive ways, thereby respecting their existence without reducing it to external 
requirements. In contrast, industrial development, particularly in regard to the 
construction of infrastructures, has operated by choking off the autonomy of 
communities as users and victims of the deployment of these technologies. 
This concern of postdevelopment with the loss of self-determination due to hegemonic 
development practices is reflected more broadly in what has been termed the 
“ontological turn” (Blaser 2013; de Castro 2011; de la Cadena 2010; Palecek and Risjord 
2013). Ben Alberti and colleagues make the logic of this turn clear: 
There is a widespread worry across many disciplines that certain long-standing 
Western assumptions about the nature of subjects, objects, and the boundary 
between the two have had disastrous consequences with respect to both our 
relationship with the environment and our (the West’s) relationship with non-
Western peoples... Within the animal rights community, for instance, much has 
been made recently of the proposition that chimpanzees be reclassified as 
members of the genus Homo, effectively recoding them as human and raising 
the interesting question of the extent to which “animals” may have “human” 
rights. Or consider the debates surrounding Hurricane Katrina and the Haiti 
earthquake in which the discourse of “natural disaster” has been vigorously 
opposed by those who argue that such catastrophes are always at least as much 
a product of “cultural” politics as they are of “natural” events. (Alberti et al. 2011, 
p. 898) 
Similarly, the nonhuman turn offers another edge for the problem of self-determination, 
demanding new ways to think the role of nonhumans in the contemporary world and the 
increasing indeterminacy of the distinction between humans and nonhumans. In 
particular, this position faces the fact that: 
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Humans must now be understood as climatological or geological forces on the 
planet that operate just as nonhumans would, independent of human will, belief, 
or desires. (Grusin 2015, p. vii) 
2.3 The concept of sacrifice 
As will be seen later in the chapter, the concept of sacrifice zone has not enjoyed an 
intensive level of theorisation and has been used mostly to characterise a mode of 
valuing. In stark contrast, the concept of sacrifice has been widely theorised and bears 
an extensive tradition as a religious ritual, a cultural trope and as a central concept in 
social theory. This section introduces some notable approaches to sacrifice as a way to 
set the ground for the subsequent discussion on sacrifice zones. 
Comparative studies of religion have long recognized the “centrality” of sacrifice, as a 
primary form of religious ritual” that remains arguably as important in modern 
worshipping practices as it was in ancient times (Baumgarten 2002, p. viii). In the 
monotheistic Abrahamic traditions of Judaism, Islam, and Christianity, the episode of 
Abraham’s near sacrifice of his son Isaac at God’s command continues to anchor 
debates about faith and ethics more generally (Green 1982; Sherwood 2004). Other 
work has cautioned against extracting a universal concept of sacrifice from the 
Abrahamic tradition, such as Veena Das’ argument that the Mīmāṃsā Hindu school 
constitutes a “global alternative to the Christian idea of sacrifice” based on the principles 
of renunciation and individual desire (1983, p. 460).  
Sacrifice is a process rather than a single action and involves the establishment of a 
particular relationship between a series of actors: 
[M]any sacrifice-like phenomena involve three distinct participating entities, three 
beings, objects, personifications, or domains—two, between which the giving or 
exchange takes place, and a third, that which is given or exchanged. (Carter 
2003, p. 4) 
Such a tripartite conception facilitates distinguishing the various relations between 
entities in different types of sacrifice. For instance, a common distinction is between 
sacrifice as a gift or an offering to something, such as a deity, and a sacrifice for 
something, such as a beloved cause or a family member (Halbertal 2012, p. 1). Another 
key component of the concept of sacrifice is that of value, which can be understood as 
not only acknowledged by but actually produced through the act of sacrifice (Axinn 
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2010). In this sense, the ritual of sacrifice is eminently generative as it creates the 
sacred as a value, but at the same time is a destructive practice as it requires some form 
of value destruction (Hubert and Mauss 1964). 
The work of Georges Bataille takes value production and destruction as a central aspect 
of his understanding of sacrifice. For Bataille, the profane is the outcome of work and 
social prohibitions, the realm of instrumental reason. Bataille is concerned with the 
impossibility of community in a world of individuals who are trying to secure their future 
and overcome their mortality through work. Bataille devises a mode of creating 
community by destroying the binding belief and desire for order and eternity. Sacrifice is 
in that sense the process that enables communion by destroying the use value of the 
offering, although not by killing it: 
[T]o sacrifice is not to kill, but to abandon and to give. (Bataille 1989, p. 48)  
René Girard (1977) sees sacrifice as a mode of regulating the conflict that emerges 
through the creation of difference, specifically through the figure of the scapegoat. For 
Girard, the sacrifice corresponds to an act of violence that appeases further violence. In 
his scheme, an element internal to the community, the scapegoat, is chosen to be 
destroyed through communal violence. The destruction of the scapegoat brings 
temporary calm and restores the relations of the community previously affected by 
conflict. In this way, sacrifice takes on the double functions of enforcing the boundaries 
of the community and stabilising its internal relations.  
A third theorist, Giorgio Agamben, sees the sacred as separate from the mechanisms of 
sacrifice in contrast to the foundational idea of community of Bataille and the normativity 
of Girard. For Agamben, there is no transcendental safeguard preceding the individual, 
humans can virtually be killed without consequence while at the same time it cannot be 
sacrificed, therefore existing outside the realms of law and religion: 
The sacredness of life, which is invoked today as an absolutely fundamental right 
in opposition to sovereign power, in fact originally expresses precisely both life’s 
subjection to a power over death and life’s irreparable exposure in the relation of 
abandonment. (Agamben 1998, p. 83) 
This real possibility of being left out, abandoned from protection and excluded from ritual 
obligations, defines one of the greatest challenges of using sacrifice as a moral 
category, as those threatened by violence depend on the sanction of the sovereign to 
protect their life or even validate their sacrifice. 
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2.4 The origins of “sacrifice zones” 
This section provides a brief genealogy of the concept of sacrifice zone, summing up 
sources that for the most part have not been used previously in academic literature. The 
geographical use of sacrifice as a matter of policy emerged in the US during the 
discussion of plans to address the emergencies caused by the oil crisis of the 1970s. 
Richard Nixon launched in November 1973 the Independence Project, a plan aimed at 
achieving full energy independence by 1980. This project relied on the replacement of 
exported oil for locally sourced coal to produce electricity and a plan to open 1000 
nuclear power plants by the end of the millennium. Nixon explained the scale of 
household energy consumption in the following way: 
How many of you can remember when it was very unusual to have a home air-
conditioned? And yet, this is very common in almost all parts of the Nation. 
As a result, the average American will consume as much energy in the next 7 
days as most other people in the world will consume in an entire year. We have 
only 6 percent of the world's people in America, but we consume over 30 percent 
of all the energy in the world. (Nixon 1973) 
Nixon assured citizens that: 
The fuel crisis need not mean genuine suffering for any American. But it will 
require some sacrifice by all Americans. (Nixon 1973) 
Among the components of his plan, Nixon proposed the relaxation of environmental 
regulations “on a temporary, case-by-case basis, thus permitting an appropriate 
balancing of our environmental interests, which all of us share, with our energy 
requirements, which, of course, are indispensable” (Nixon 1973). In this aspect he 
emphasised the need for “reasonable standards for the surface mining of coal.” Surface 
mining, or strip mining in the 1960s represented less than one-third of coal production in 
the US, but by the time of Nixon’s announcement in 1973 it had grown to more than 60% 
and would continue to grow throughout the rest of the decade. Strip mining was a very 
controversial mining method resisted by communities and political leaders, such as the 
Western Virginia Democrat Representative Ken Hechler, who described the method in 
the following way:  
Strip mining is like taking seven or eight stiff drinks: you are riding high as long as 
the coal lasts, but the hangover comes when the coal is gone, the land is gone, 
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the jobs are gone, and the bitter truth of the morning after leaves a barren 
landscape and a mouth full of ashes. Ken Hechler quoted in The Free Lance-Star 
(Stansbury and Flattau 1972) 
Many task forces were created to deal with the implications of this large-scale plan for 
energy development. One of them was the “Study committee on the potential for 
rehabilitating lands surface mined for coal in the Western United States” organised by 
the US National Academy of Science (NAS), which proposed the concept of “National 
Sacrifice Area” as a formal denomination for areas deemed appropriate for mining and 
exempted from environmental protection (National Research Council (U.S.) et al. 1974). 
The concept of “National Sacrifice Area” was proposed as a way to exclude certain 
areas from reclamation, areas that at the same time were emerging as major mining 
hotspots in desert sites in western states like Utah, New Mexico, Arizona and Colorado. 
15 The basis for the exception was that cleaning up was very costly and lignite coal was 
necessary to solve the energy shortages derived from the oil crisis: thus, a hierarchy of 
land value was suggested, positioning desert land as the least valuable and therefore 
sacrificable. The NAS proposal saw the creation of sacrifice areas as a necessary 
feature for the functioning of the economy. However, it was unable to recognise other 
forms of valuation, such as the many sites sacred to native peoples contained within the 
areas to be sacrificed.  
The concept of “National Sacrifice Areas” was not included into any legal instruments, 
but nonetheless it marked the debate over energy development for the next decade in 
the US and gained great traction among activists. Bill Schneider, a journalist from 
Montana, made use of the logic of sacrifice in regards to proposed strip mining coal 
developments: 
Montana is now on the altar to “please the Gods”... the altar being the projected 
power needs or so-called “energy crisis” of this nation and the Gods, the coal 
companies, utilities, eastern and midwestern cities and water development 
interests. (Schneider 1973, p. 12) 
In 1974, the Sierra Club used the concept of national sacrifice area in a submission to 
assess the federal coal leasing program of the US Department of Interior: 
                                                
15 The NAS proposal was part of their intervention in the debate over rehabilitation measures for 
areas affected by mining that led to the enaction of the Surface Mining Control and Reclamation 
Act of 1977 (SMCRA). This Act established mineral extraction taxes and two government cleanup 
programs, the main instrument for cleanups was the procedure of reclamation. 
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[C]onsider the effects of designating large areas of the West as “national 
sacrifice” areas to supply energy to other parts of the country. While such areas 
may not be considered scenic or beautiful to some eastern eyes, residents and 
many other people believe that these vast open spaces have a beauty and 
grandeur which is extraordinary. (Bureau of Land Management 1974, pp. 37-38)  
And in their submission to the Environmental Impact Assessment regarding a series of 
coal mines in Wyoming in 1974, the Sierra Club advocated:  
While the acreages disturbed by present mining proposals may be a small 
percentage of the total area, we cannot write it off as a sacrifice area when the 
"loss will take place in probably the most productive area of the Eastern Powder 
River Coal Basin...” (Hicks 1974, pp. VII-671) 
Richard Lamm declared in October 1974, during his successful campaign to become the 
governor of Colorado, advocating that “Colorado must begin to control its own future, 
rather than succumbing to Washington's plea that the state should be ‘a national 
sacrifice area’ to provide for the nation's energy needs” (Griffith 1974). In parallel, the 
Governor of North Dakota Arthur A. Link expressed his opposition to the coal leasing 
program in his famous “When the landscape is quiet again” speech: 
I have no intention of allowing North Dakota to become a sacrifice area in order 
to run television sets and air conditioners on the east and west coasts.16  
In 1976, Kenneth Ross Toole in his book The Rape of the Great Plains, expressed a 
similar concerned asking rhetorically “Why in the hell should I electrify your toothbrush in 
Minneapolis?”, questioning the advance of coal companies in sites of Montana mostly 
inhabited by Cheyenne and Crow indigenous peoples: 
For if the nearly 100 coal and energy companies—and the Department of the 
Interior now deeply involved in the exploitation of plains coal—have their way, the 
huge area known as the Northern Great Plain will have to be renamed “A 
National Sacrifice Area”. (Toole 1976, p. 4) 
Coal mining was not the only activity that was seen as a source of sacrifice, the 
increasing rates of uranium mining to satisfy energy development plans brought growing 
environmental and health concerns in western states. David Dreesen, from the Los 
                                                
16 While difficult to find an full official transcript of Link’s speech, this quotation is featured in original footage 
used by the documentary When the Landscape is Quiet Again sponsored by the Dakota Institute (Jenkinson 
and Swenson 2014) and was also mentioned in a recent local magazine article discussing energy 
development in North Dakota (Derri 2011). 
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Alamos Scientific Laboratory in New Mexico, suggested as a solution the complete 
restriction of human settlements around uranium exploitation sites: 
[P]erhaps the solution to the radon emission problem is to zone the land into 
uranium mining and milling districts so as to forbid human habitation. (Dreeson 
1978) 
The Black Hills, one of the areas primarily targeted by the energy plans of the 1970s 
located between South Dakota and Wyoming, became by the end of the decade a site of 
agitated labour and environmental conflicts involving uranium and coal. The Workers 
Voice newspaper made a call for mobilisations in July 1979, characterising the region as 
a national sacrifice area: 
The Black Hills are slated to become a "national sacrifice area." For the next 
thirty years they will be raped by uranium mining and milling, strip mining of coal 
and the development of massive power generating plants to use the coal and 
uranium.  
The Black Hills will become a barren wasteland, and a deadly one. Already the 
town of Edgemont, South Dakota, is host to three million tons of sandy tailings, 
the waste left from the early stages of processing-the uranium ore. The tailings 
retain 85% of their original radioactivity and blow all over the area. Today the 
cancer rate there is twice that for any other county in the state and "Geiger 
counters go wild," one South Dakota' scientist reports. (1979) 
In 1980, Exxon launched a plan for large-scale shale oil exploitation in north-western 
Colorado. The company chairman, C.C. Garvin, told Washington Post reporters that the 
extent of the plan would eventually transform that part of the state into a “national energy 
zone”, where the normal rules of environmental protection would not apply (Berry 1980). 
Although Garvin did not use the term sacrifice in his proposal, the substance of his 
proposal was to sacrifice the environment in order to favour energy production. 
In 1983, Christopher McLeod, Glenn Switkes and Randy Hayes released a documentary 
named The Four Corners: A National Sacrifice Area (1983). This documentary examined 
the impact of shale oil extraction, strip coal and uranium mining on four groups: Hopi, 
Navajo, Mormons and Anglos. The documentary questions whether the environmental 
and cultural impacts of extractive activities outweigh the short-term gains, suggesting 
that there are serious problems of justice involved in the unofficial policy of establishing 
those industries in remote regions. The documentary took the title expressly from a 1974 
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National Academy of Science report and advocated for the development of renewable 
energy sources like solar and wind power. The documentary was received with great 
controversy by the pro-mining Reagan administration as William Bennett, the chairman 
of the National Endowment for the Humanities, questioned the legality of the use of 
funds from his organisation when complaining that the documentary was: 
about the environmental impact of development of the Southwest and has 
nothing to do with the humanities. (Molotsky 1983) 
In 1987, The Washington Post published an eerie description of the Louisiana Cancer 
Alley, a massive industrial corridor that some locals were referring as a sacrifice zone: 
St. Gabriel lies along an 85-mile industrial corridor where about one-fifth of 
America's petrochemicals are produced. It begins in Baton Rouge, with the giant 
tinkertoy maze of pipes, stacks and catcrackers in the shadows of Huey Long's 
skyscraper capitol building, and follows the Mississippi River down to the 
southeastern rim of New Orleans. The air, ground and water along this corridor 
are so full of carcinogens, mutagens and embryotoxins that an environmental 
health specialist defined living here as "a massive human experiment," the state 
attorney general called the pollution "a modern form of barbarism," and a 
chemical union leader now refers to it as "the national sacrifice zone." (Maraniss 
and Weisskopf 1987b) 
After the disaster of Chernobyl, the maintenance and clean-up of nuclear sites became a 
matter of great relevance and a source of conflict between the Environmental Protection 
Agency and the military. Keith Schneider reported in The New York Times about the 
immense costs of dealing with nuclear plants that were reaching the limit of their 
usefulness and with military equipment such as nuclear submarines. In addition, there 
was a great concern for past practices of remediation that included the use of nuclear 
tailings as a construction material for private homes. This led to plans for massive 
intervention of thousands of private houses that required cleaning, and also a sense of 
hopelessness regarding the possibilities of cleaning up some properties contaminated to 
a point of irreversibility: 
The Government, say some lawmakers, may have no options other than erecting 
fences, posting guards and warning people to stay away from the most 
dangerous plants. Engineers at the Energy Department have privately begun 
calling such contaminated sites ''national sacrifice zones.'' They grimly joke that 
some zones could turn out to be larger than many of the 39 national parks. But 
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they also say that failing to address the issue could mean that contamination 
continues to spread through the environment. (Schneider 1988) 
Michael Carricato, a Navy officer and Director of Environmental Restoration in the 
Defence Department during the 1980s, has been credited as the person who introduced 
specifically the concept of sacrifice zone into the lexicon of public servants (Shulman 
1992). Carricato used the concept as part of his interventions at congressional hearings 
and also the oversight conflict that emerged with the Environmental Protection Agency. 
Faced with increasing pressure after the inclusion of 41 military sites in the national list 
of priority sites for environmental remediation, Carricato deflected responsibilities, 
declaring: 
[T]he military was dealing with toxic contamination on ''a worst-first basis.'' ''We 
have limited resources so we do the right thing now to take care of immediate 
problems,'' he said. ''But long-term solutions are technically complex and can be 
very costly.'' (Shabecoff 1988) 
The use of sacrifice to designate geographical areas or zones began as a mode of 
justification to evade environmental regulations and favour the accelerated development 
of mining and energy infrastructure projects. Since its inception, the concept has been 
highly contested and used as a source of outrage by activists, who have employed the 
concept extensively. Interestingly, the concept of sacrifice went from defining 
prospective development sites to characterising the outcomes of industrial development 
and military operations by the end of the 1980s. In the following section, the use of 
sacrifice zone will be discussed as part of academic production since the 1990s.  
2.5 Sacrifice zone as a concept in academia 
This section considers academic work that has more explicitly used the term sacrifice 
zone as a research concept. The early literature on sacrifice zones includes both works 
directly examining the legacy of nuclear testing and uranium mining in the American 
desert (Section 2.5.1) and those examining the impact of strip mining in the US 
Appalachians region (Section 2.5.2). Other applications concern “fenceline” 
communities, according to environmental justice models, as well industrial ruination and 
abandonment (Section 2.5.3). Like the origin of the concept itself, these early literatures 
are highly US-centric. More recently, the concept of sacrifice zone has been applied to 
international cases, including those concerning extractive industries as well as spaces of 
migration and violent conflict (Section 2.5.4).  
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2.5.1. The sacrifices of nuclear colonialism 
Even before the concept of national sacrifice area was coined during the energy policy 
debates of the Nixon administration, the US west had already been targeted by what 
President Eisenhower called the military-industrial complex (1961). Nuclear testing had 
been taking place since 1945 in military sites in the desert, becoming a silent 
catastrophe that affected generations of US citizens and causing irreversible 
environmental damage.17 In the 1990s a series of publications targeted the situation of 
nuclear contamination caused by nuclear testing and uranium mining, many of them 
adopting the concept of sacrifice zone to describe the phenomenon. These descriptions 
emphasised the secrecy and negligence of the US government approach to these areas 
as well as the fact that these sacrifice zones were inhabited by Native Americans and, in 
the case of Utah, Mormons. 
The fall of the Soviet Union allowed researchers to access abundant details regarding 
the administration of environmental issues, a major concern after the Chernobyl accident 
of 1986. This data was used by American authors, including Murray Feshbach and 
Alfred Friendly (1993) and D.J. Peterson (1993) to present the environmental destruction 
in the USSR as an ideological matter. Mike Davis (1993; 1998; 2002) called attention to 
“the Cold War as the worst eco-disaster in the last ten thousand years”, 18 evidencing the 
symmetrical situation of environmental destruction in the US: 
The time has come to weigh the environmental costs of the great "twilight 
struggle" and its attendant nuclear arms race. Until recently, most ecologists 
have underestimated the impact of warfare and arms production on natural 
history. Yet there is implacable evidence that huge areas of Eurasia and North 
America, particularly the militarized deserts of Central Asia and the Great Basin, 
have become unfit for human habitation, perhaps for thousands of years, as a 
direct result of weapons testing (conventional, nuclear, and biological) by the 
Soviet Union, China, and the United States. (Davis 1993, p. 49) 
Davis used the concept of Sacrifice Zone, intentionally taken from the Pentagon’s use of 
the term, to describe the extent of the damage caused by nuclear testing: 
These ‘national sacrifice zones’, now barely recognizable as parts of the 
biosphere, are also the homelands of indigenous cultures (Kazakh, Paiute, 
                                                
17 The Anthropocene Workgroup recently decided to mark the 16 July 1945 nuclear test of Los 
Alamos, New Mexico as the origin of a new geological era (Zalasiewicz et al. 2015). 
18 For a detailed exposition of the extent of the environmental impact caused by military 
development during the Cold War in the US see (Shulman 1992)  
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Shoshone, among others) who themselves may have suffered irreparable 
genetic damage. Millions of others—soldiers, armament workers, and ‘downwind’ 
civilians—have become the silent casualties of atomic plagues. If, at the end of 
the old superpower era, a global nuclear apocalypse was finally averted, it was 
only at the cost of these secret holocausts. (Davis 1993, pp. 49-50) 
In 1991, Terry T. Williams, a Mormon woman, described her personal experience of 
living in one of those sacrifice zones in the US west in her passionate essay “The Clan 
of the One-Breasted Women”: 
When the Atomic Energy Commission described the country north of the Nevada 
Test Site as "virtually uninhabited desert terrain," my family were some of the 
"virtual uninhabitants." (Williams 1991, p. 287) 
Her story is filled with descriptions about the experience of living next to a nuclear testing 
site and coping with illness and uncertainty: 
The fear and inability to question authority that ultimately killed rural communities 
in Utah during atmospheric testing of atomic weapons was the same fear I saw 
being held in my mother's body. Sheep. Dead sheep. The evidence is buried.  
I cannot prove that my mother, Diane Dixon Tempest, or my grandmothers, Lettie 
Romney Dixon and Kathryn Blackett Tempest, along with my aunts, contracted 
cancer from nuclear fallout in Utah. But I can't prove they didn't. (Williams 1991, 
p. 286) 
Williams assimilated the experience of being victim of the negligence and secretism of 
the state to becoming part of an indigenous community, while resisting the sacrificial 
requirements imposed by force: 
What I do know, however, is that as a Mormon woman of the fifth generation of 
"Latter-day Saints," I must question everything, even if it means losing my faith, 
even if it means becoming a member of a border tribe among my own people. 
Tolerating blind obedience in the name of patriotism or religion ultimately takes 
our lives. (Williams 1991, p. 286) 
In 1993 Ward Churchill published Struggle for the Land in which he coins the term 
“geographies of sacrifice” to refer to the consequences of “nuclear colonialism.” Churchill 
refers to national sacrifice areas as genocidal and uses the concept of “national sacrifice 
peoples” to emphasise human toll of such an approach to development: 
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Not only the people of the land are being destroyed, but, more and more, the 
land itself. The nature of native resistance to the continued onslaught of the 
invading industrial culture is shaped accordingly. It is a resistance forged in the 
crucible of a struggle for survival. (Churchill 1993, p. 7) 
Valerie Kuletz (1998; 2001) was the daughter of a military scientist and grew up in 
military bases in the Mojave desert next to nuclear testing sites. In 1997 she published 
The tainted desert: environmental ruin in the American West, where she looked into the 
toxic nuclear legacy of the Cold War through the cases of the Mojave desert, a nuclear 
testing site, the Four Corners, a uranium mining site, and Yucca mountain, a nuclear 
waste disposal site. Kuletz compared how in those cases different geographies of 
sacrifice have operated under a frame of nuclear colonialism, with European 
perspectives marking the land as sacrificable and Indigenous perspectives seeing it as 
sacred.  
Those who benefit least from nuclear developments end up paying the highest 
price for the excesses of our nuclear culture. (Kuletz 1998, p. 119) 
Joseph Masco’s Nuclear Borderlands (2006) examines the legacy of the Manhattan 
Project, specifically in New Mexico. His work looks into the emergence of a nuclear 
culture, the competing fragilities of human life and nuclear bombs, and the everyday 
consequences of living in a nuclear testing site. In a previous work he described the 
ambiguity involved in those landscapes exposed to such a toxic legacy: 
The contemporary American desert exists as (post)modernist frontier and 
sacrifice zone, simultaneously a fantasy playground where individuals move to 
reinvent themselves, and a technoscientific wasteland where the most dangerous 
projects of a militarized society are located. (Masco 2004a) 
An extensive overview of work on sacrifice zones on Native American lands can be 
found in (Byrne and Hoffman 2002). More recent work on nuclear sacrifice zones in the 
US west can be found in (Beck 2009; Endres 2012; Findlay and Hevly 2011; Iversen 
2012; Weart 2012), with an environmental justice emphasis (Endres 2009; Malin 2015), 
and with a queer perspective (Krupar 2012).  
2.5.2. Removing mountains 
The accelerated expansion of coal mining in the 1970s disproportionately affected some 
areas of the United States that were targeted for energy production, as was the case 
with the desert in the west. Another heavily affected area was the Appalachian region, 
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although the main actor there was surface coal mining. The conflicts that emerged in 
that region with this form of mining are described in the early works of Helen Lewis et al. 
(1978) and John Gaventa (1980). This situation was aggravated by the extended use of 
the mountaintop removal (MTR) technique in the region, a practice that does not require 
much labour but is very harmful environmentally.19  
Julia Fox (1999) uses the concept of sacrifice zone to describe the seemingly 
contradictory condition of West Virginia as one of the main contributors of coal to 
produce energy in the US, while being at the same time one of the poorest states in the 
nation:  
West Virginia has become an environmental sacrifice zone, providing efficient, 
low-sulfur coal to the centers of accumulation and consumption at the expense of 
its own environment and community. (Fox 1999, p. 163) 
Rebecca Scott (Scott 2009; Scott 2010) interrogates the cultural politics of MTR in the 
Western Virginian Appalachians. Her research suggests that the intersection of 
whiteness, masculinity and poverty in the region contribute to a model whereby local 
residents need to prove their value as Americans through their acceptance of the 
destruction of their land by coal mining. Shannon Bell (Bell 2010; Bell and Braun 2010; 
Bell and York 2010) has also contributed to the study of cultural politics of contestation 
by examining corporate public relations practices and community dynamics in the 
maintenance of sacrifice zones in the Appalachia region. Mountains of Injustice 
(Morrone and Buckley 2011) is a collection of academic articles that look at the 
Appalachia as a matter of environmental justice using a sacrifice zone framing. Kelly 
Austin and Brett Clark (2012) contribute to the understanding of the Appalachia region 
as a sacrifice zone through spatial and metabolic analysis.  
Penny Loeb (2007) followed for nine years the legal case of Patricia Bragg, an activist 
who fought the coal industry in the Appalachia to protect the water sources of her town. 
The Appalachia region has been portrayed as a sacrifice zone as a result of MTR in the 
documentary Coal Country (Geller 2009) and the volume of essays that accompanied 
the film (Burns et al. 2009). The 2013 documentary Goodbye Gauley Mountain follows 
self-declared ecosexuals, UC Santa Cruz academic Elizabeth Stephens and her partner 
Annie Sprinkle, into an exploration of the MTR in Western Virginia Appalachians. 
According to Stephens: 
                                                
19 For an overview of the environmental impacts of MTR see (Palmer et al. 2010). 
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Featuring tree hugging, skinny-dipping, interviews and a wedding to the 
Appalachian Mountains, it shows how the fight against environmental injustice 
can be sexy, fun, and diverse in order to try to open up spaces of hope in a 
sacrifice zone. (Stephens 2014) 
Plundering Appalachia (Butler and Wuerthner 2009) offers a collection of essays and 
photographs from activist perspectives examining the dynamics of sacrifice in the 
Appalachia region. More recently Andrew Thompson (2015) has contributed with 
Christian theological approaches to the understanding of sacrifice in the areas 
devastated by MTR in the Appalachia region, while Jimmy Guignard (2015) described 
his experience as an English teacher in the Marcellus Shale in the Appalachia Basin, 
naming it a sacrifice zone given the more than 20,000 coal seam gas wells operating in 
the area.  
2.5.3. Fenceline communities as sacrifice zones 
The consolidation of the environmental justice movement in the 1990s configured one of 
the most recognizable uses of the concept of sacrifice zone as the experience of 
communities living next to industrial facilities affected by the burdens of toxic pollution. 
The study of those communities is characterised by an ethnographic emphasis. 
Particularly in the early stages of these studies there was a correspondence between the 
use fenceline community and sacrifice zone, but the latter concept has grown beyond 
the space of the fenceline in later works. As highlighted by Steve Lerner, the use of the 
concepts of “sacrifice zone” and “fenceline communities”, come from the vocabulary of 
activists themselves: 
Environmental justice activists… tend to call these areas “sacrifice zones,” 
“fenceline communities,” or “hotspots of pollution.” I have chosen to highlight the 
first of these descriptors, “sacrifice zones,” in the title of this book because it 
dramatizes the fact that low-income and minority populations, living adjacent to 
heavy industry and military bases, are required to make disproportionate health 
and economic sacrifices that more affluent people can avoid. (Lerner 2010, p. 3) 
The Love Canal controversy in the 1970s is used as a point of reference for the 
beginning of the environmental justice movement. Various authors have contributed to 
the literature on affected communities case studies through a framework that could be 
today classified as environmental justice (Brown 1987b; Clarke 1989; Edelstein 1988; 
Erikson 1976; Kroll-Smith and Couch 1990; Levine 1982; Picou et al. 1990; Reich 1991). 
The first site of industrial toxic pollution that received the denomination of sacrifice zone 
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was the petrochemical corridor of Louisiana, popularly known as “Cancer Alley” (Brown 
1987a; Jacobson 1988; Maraniss and Weisskopf 1987b). The concept was later picked 
by Robert Bullard in his famous Dumping in Dixie (Bullard 1990) and perpetuated in his 
later publications about the environmental justice movement (Bullard 1993; Bullard 2004; 
Bullard et al. 2003; Bullard and Johnson 2000). 
Similarly, Lerner insisted on the use of sacrifice zone in his detailed study of the “Cancer 
Alley” community of Diamond (2005) and later with his exploration of 12 cases of 
fenceline communities affected by pollution in Sacrifice Zones (2010). Lerner assigns a 
role to planning practices in the dynamics of sacrifice zones:  
Sacrifice zones are the result of many deeply rooted inequities in our society. 
One of these inequities takes the form of unwise (or biased) land use decisions 
dictated by local or state officials intent on attracting big industries to their town, 
county or state in an effort to create jobs and raise tax revenues. When decisions 
are made about where to locate heavily polluting industries, they often end up 
sited in low-income communities of color where people are so busy trying to 
survive that they have little time to protest the building of a plant next door. Those 
who make the land use decision that govern sacrifice zones typically designate 
these areas as residential/industrial areas, a particularly pernicious type of 
zoning ordinance. In these areas, industrial facilities and residential homes are 
built side by side, and few localities have adequate buffer zone regulations to 
provide breathing room between heavy industry and residential areas. (Lerner 
2010, p. 6) 
Most recently, the use of the term sacrifice zone has been applied in the context of 
industrial decline (Hedges and Sacco 2012), which has alternatively been termed as 
“industrial ruination” by Alice Mah (2012). For Hedges and Sacco, national sacrifice 
zones, or “our internal colonies” (Hedges and Sacco 2012, p. 65) are described both in 
terms of the decline of industry as well as the absence of dignity and dreams: 
Camden, a city that, like most postindustrial landscapes in America, dooms its 
inhabitants to grinding poverty, violence, and despair. Lives and dreams, whether 
here, or in Pine Ridge, or in other expanding sacrifice zones, are broken and 
shattered. (Hedges and Sacco 2012, p. 62) 
The corporate leviathan has migrated with the steady and ominous thud of 
destruction from the outer sacrifice zones to devour what remains. The vaunted 
American dream, the idea that life will get better, that progress is inevitable if we 
 Chapter 2. Sacrifice zones: an overview 
Coppered Lives 38
obey the rules and work hard, that material prosperity is assured, has been 
replaced by a hard and bitter truth. The American dream, we now know, is a lie. 
(Hedges and Sacco 2012, p. 226) 
Using imagery of sacrifice zones that are literally expanding, underscored by their liberal 
inclusion of political cartoons as illustrative mechanisms, Hedges and Sacco expand the 
concept of sacrifice zone itself to include entire cities, and not just neighbourhoods as in 
previous research. Hedges and Sacco’s focus on human suffering within these sacrifice 
zones is an approach shared by Peter Little’s Toxic Town (2014) study of Endicott, New 
York, the birthplace of IBM. 
2.5.4. Expansion of the concept 
Since its inception, the concept of sacrifice zone has been used almost exclusively in US 
research circuits and applied to US locations. Nevertheless, during the last decade, the 
concept has gained traction in other areas of the world, becoming an effective tool to 
describe the spatial dynamics of the contemporary ecological crisis. The concept is 
being used in academic contexts and by activists, especially after Klein (2014) used it to 
exemplify the capitalist dynamics of destruction that have led to the climate change 
crisis. Some of the first instances in which the concept of sacrifice zone was used 
outside the US (besides its comparative use to analyse the impact of the Cold War at the 
Soviet Union) were in regards to the ecological crisis caused by the dump of tailings at 
the Ok Tedi and Fly rivers in Papua New Guinea (Connell 1997) and the dumping of 
copper tailings into the Otomina and Ajkwa rivers in West Papua by Freeport McMoRan 
(Abrash and Kennedy 2002).  
Sacrifice zone has also been used to describe the dynamic of new extractivism in Latin 
America, a process characterised by accelerated rates of resource extraction in the 
name of the improvement in social security compensations (Gudynas 2008; Veltmeyer et 
al. 2014). For instance, Lindsay Shade (2015) has studied some of the contradictions of 
the Ecuadorian political process that emphasises respect for indigenous cosmovisions of 
balance with nature, while at the same time favouring the destruction of important 
ecological reserves in the name of development. She argues that the Intag region, an 
area of great conservation value threatened by mining in Ecuador, constitutes the first 
“state run sacrifice zone”, which is problematic not merely because of the destructive 
impact to humans and the environment but also because of the way that state policy and 
discourse serve to obscure its effects:  
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the emphasis on rights of nature and buen vivir [good living] obscure the reality of 
mining sacrifice zones, replacing the known consequences of a deepening 
extractive economy with the image of the paternal state carefully managing 
resources for the benefit of the nation. (Shade 2015, p. 779) 
The development of large-scale soy farming in Brazil (Brannstrom 2009; Brown and 
Koeppe 2013; Oliveira and Hecht 2016) has been another instance of the use of 
sacrifice zone to refer to the environmentally destructive practices sponsored by the 
state: 
Agricultural lobbies influence the state to allow unfettered resource use in 
‘‘sacrifice zones,’’ which are created as territories for the development of 
neoliberal Agriculture Sacrifice zones Brazil (Brannstrom 2009, pp. 141-142) 
The expansion of extractivism has not been an exclusively Latin American process, with 
multiple ramifications around the world. In Australia Cottle characterised the Upper 
Hunter Region in New South Wales as a “climate change ‘hot spot’” as well as a 
sacrifice zone because of the “sacrifices made by the mining workforce, the people of 
the area and the land” (Cottle 2013, p. 208). More specifically:  
The 'externalities' of the Upper Hunter's environment and its inhabitants are not a 
cost calculation in the operations of the majority transnational mining 
corporations. Their quest for coal in the sacrifice zone of the Upper Hunter has 
enriched the mining corporations and was facilitated by the institutions of the 
state. The social and ecological sacrifices for every living thing in the zone when 
the mines are silent may prove to as incalculable as they are unbearable. (Cottle 
2013, p. 214) 
Using the logic of extractivism in a broad sense, James J. Phillips has gone as far to 
describe the entire country of Honduras as a sacrifice zone, “a part of the world whose 
environment, natural resources, and even its people must be sacrificed for the greater 
good of others” (Phillips 2015, p. 227), primarily benefitting the United States. Similarly, 
Narchi used the concept of sacrifice zone to exemplify the situation of mining in the town 
of Tetela de Ocampo in Mexico, and how the expansive logic of sacrifice zone is a threat 
for the entire planet:  
A simple answer is that Tetela has become a sacrifice zone to support the 
lifestyles of modern industrial cities... in virtue of the way in which the logics of 
capitalism are structured, individual capitals will exploit the easily accessible 
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high-quality products and preserve those that are less accessible until technology 
and/or changes in accessibility have reduced the costs of production. Ultimately, 
each and every location on the planet may become a sacrifice zone to support 
lifestyles while ensuring lower costs of production. (Narchi 2015, p. 9) 
The increased ease of access to remote regions of the world that previously seemed 
safe is configuring a phenomenon of potential sacrifice zones. Examples of this are oil 
drilling in the Arctic region, mining projects among the melting ice sheets of Greenland 
and the threat of hydroelectric dams over the highlands of Iceland and Patagonia Aysén 
in Chile. In these cases the question of sacrifice is taken to a new level given the 
ecological sensitivity of those places and the current awareness in regards to global 
contemporary ecological challenges. 
Another example of the expansion of the concept of sacrifice zone is its application to 
border areas, international migration, and violent conflict. According to Joni Adamson, 
“the current militarization of the border” between the United States and Mexico is 
responsible for the creation of a sacrifice zone, one “where it is considered acceptable to 
discount the people and the environment they inhabit” (Adamson 2002, p. 223). Her 
concept of sacrifice zone combines issues of self-determination with value for human 
and environmental life:  
The Border Patrol’s strategy, then, risks harm to the environment by channeling 
migration through a targeted area while, at the same time, it wields the 
environment itself as a weapon in the battle to stop illegal migration into the 
United States. It could be argued that this tactic transforms working wilderness 
into a sacrifice zone, a place in which U.S. politicians and the Border Patrol 
agents they direct claim the right to speak for and make decisions about the 
future of the region and the people who live there. [...] Certainly, the ranchers 
living near the Peloncillos were not called into the deliberations over transforming 
their region into a barrier against immigration or consulted as to the impacts such 
a strategy would have on indigenous flora and fauna, livestock, the environment, 
or their economic livelihood. (Adamson 2002, pp. 234-235) 
The application of sacrifice zones to conflicted border areas can be understood as it is 
employed in two other scholarly works, though more as a passing reference rather than 
a fully developed use of the concept. The first is the mention of the “grimmer surrealist 
quality of living in a sacrifice zone” experienced by inhabitants’ suffering in the “aftermath 
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of war in devastated borderlands” of Kurdistan (Fischer 2004, p. 293). The second 
reference concerns the Gaza Strip: 
1.7 million Gazans (the vast majority of whom are refugees from earlier programs 
of Zionist and Israeli displacement) are a body of civilians that serves no purpose 
to the Israeli government, and the territory of Gaza itself appears to be a sacrifice 
zone. (Smith 2016, p. 753) 
In recent times the concept of a sacrifice zone has clearly experienced an expansion in 
its use, both in terms of the volume of mentions and in the areas where it has been 
applied. This flexibility of the term comes generally with a lack of specific definitions and 
careful theorisations, emphasising its rhetorical capacity and dramatic aesthetics. 
Nevertheless, the term remains useful as a narrative device and remains an open 
challenge for future conceptual elaborations. 
2.6 Sacrifice zones as a space of the Anthropocene 
The most recent development in the use of sacrifice zone as a concept in academic 
literature has been its application to the world or earth as a whole. As Klein has written 
about the consequences of globally pervasive “sacrifice zone mentalities”:  
Like an oil spill that spreads from open water into wetlands, beaches, riverbeds, 
and down to the ocean floor, its toxins reverberating through the life cycle of 
countless species, the sacrifice zones created by our collective fossil fuel 
dependence are creeping and spreading like great shadows over the earth. After 
two centuries of pretending that we could quarantine the collateral damage of this 
filthy habit, fobbing the risks off on others, the game is up and we are all in the 
sacrifice zone now. (Klein 2014, p. 315) 
The end of this section will return to Klein’s proposition that the world is now a sacrifice 
zone, after considering a complementary perspective of the Anthropocene as a new 
geological era in which human activity has become a major geological force that has 
reshaped the relatively stable conditions of the Holocene.  
Since Paul Crutzen and Eugene Stoermer (2000) proposed the creation of a new 
geological era, the Anthropocene, to rename our present time, and especially since that 
proposal was formalised before the International Commission on Stratigraphy in 2008, a 
vast number of publications and at least three dedicated journals on the subject have 
appeared. The basis of the Anthropocene proposal is that human practices have 
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profoundly changed the geological conditions of the planet and will continue to have an 
effect for thousands of years. One of the basic agreements regarding the Anthropocene 
is that those changes are directly related to industrialisation and the advent of fossil fuel 
economies that have enabled the extraction, mobilisation and disposal of materials on a 
global scale at rates never seen before in human history. 
Lewis and Maslin (2015) suggest that human action may constitute Earth’s most 
important evolutionary pressure and provide some examples of the scales of the 
Anthropocene: the alteration of the global nitrogen to levels only comparable to events 
that took place 2.5 million years ago; levels of atmospheric CO2 not seen in 800,000 
years; the acidification of the ocean at rates not seen in 300 million years; current 
estimated use of the Earth’s primary net productivity at rates between 25% to 38%, 
contributing to the beginning of the sixth mass extinction in Earth’s history. 
While there have been many proposals for marking the precise start of the 
Anthropocene (Waters et al. 2016), the “Great Acceleration” proposal has been 
consolidated as a preferred option after the majority of the members of the 
Anthropocene Working Group signalled the Trinity nuclear test of July 16, 1945 as the 
start of the era (Zalasiewicz et al. 2015). The original “Great Acceleration” proposal from 
a 2004 article suggested that: 
The second half of the twentieth century is unique in the entire history of human 
existence on Earth. Many human activities reached take-off points sometime in 
the twentieth century and have accelerated sharply towards the end of the 
century. The last 50 years have without doubt seen the most rapid transformation 
of the human relationship with the natural world in the history of humankind. 
(Steffen et al. 2004, p. 131) 
After being formally named the “Great Acceleration” proposal in 2006 (Hibbard et al. 
2006), the hypothesis was later developed into a series of twelve socio-economic and 
twelve earth systems indicators with data between 1750 to 2000 (Steffen et al. 2007). 
The now iconic set of graphs that highlight the exponential rate of growth of 24 key 
trends have been updated with data until 2010 (Figures 2.1-2.2) (Steffen et al. 2015a). 
In addition to debates about designating the start of the Anthropocene, the appropriate 
name for this new era has been a major source of disagreement. Included amongst the 
myriad alternative proposals are the Capitalocene (Moore 2016), Eurocene (Grove 2016; 
Sloterdijk 2014), Manthropocene (Raworth 2014), Plantationocene (Tsing 2015a), 
Planthropocene (Myers 2016), Chtulucene (Haraway 2015; Haraway 2016), 
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Anthrobscene (Parikka 2014), Econocene (Norgaard 2013a; Norgaard 2013b), 
Technocene (Hornborg 2015; Hornborg 2016), and Misanthropocene (Patel 2013). For 
many of these authors, the “anthropocene” is a cynical term because it suggests a 
responsibility shared across a homogeneous humanity (or anthropos) for the ecological 
crisis hanging over the dawn of this new epoch. The Great Acceleration has been mostly 
a process of the industrialised nations, ruled by white male elites, that have been 
responsible for driving the earth beyond its capacities. In this sense, critiques of the 
Anthropocene and alternative proposals can be understood as opposing the assembling 
a common humanity through the term “Anthropocene” that erases vast spaces of 
difference within humankind, such as socio-economic and gender inequalities.  
 
Figure 2.1 Socio-economic trends, 1750-2010  
Source: Reproduced from Steffen et al. (2015a). 
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Figure 2.2 Earth system trends, 1750-2010  
Source: Reproduced from Steffen et al. (2015a). 
One such example is Moore’s concept of the Capitalocene. According to Moore, we are 
not facing the march of the Anthropocene as the overwhelming of “the great forces of 
nature” (Steffen et al. 2007), but instead the end of the Capitalocene, as capitalism is no 
longer able to sustain its strategy of cheap nature. Moore’s suggestion, which resonates 
with Harvey’s spatial fix (Harvey 1981), is that historical capitalism has been able “to 
extend the zone of appropriation faster than the zone of exploitation”, a strategy that 
made available cheap nature (labour-power, food, energy and raw materials), but it is no 
longer practicable as natural reserves have been depleted. The Eurocene (Grove 2016; 
Sloterdijk 2014), Plantationocene (Tsing 2015a), Econocene (Norgaard 2013a; Norgaard 
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2013b), and Technocene (Hornborg 2015; Hornborg 2016) are other examples of 
alternate proposals that consider specific economic practices, rather than all human 
activity, as central to the creation of this new geological era. Other critics highlight that 
gender inequality is in danger of being erased in the assembling of all humanity under 
the Anthropocene banner, as Kate Raworth’s muses in her “Manthropocene” op-ed: 
Leading scientists may have the intellect to recognise that our planetary era is 
dominated by human activity, but they still seem oblivious to the fact that their 
own intellectual deliberations are bizarrely dominated by white northern male 
voices. (Raworth 2014) 
Moreover, the “Anthropocene” is a term that reinforces the centrality of humanity. This 
process has been called “anthropogenesis”, which entails “the production of a mythic 
Anthropos as geologic world-maker/destroyer of worlds” and “a material, evolutionary 
narrative that re-imagines human origins and endings within a geologic rather than an 
exclusively biological context” (Yusoff 2016, p. 3). As Donna Haraway points out, we 
must also recognize the world-changing roles of bacteria and seed-spreading plants. 
What matters regarding the current ecological crisis is not the internal consistency of the 
theories explaining it, but the possibility of “cultivating and imagining” alternative futures 
(Haraway 2015). Following Anna Tsing’s observation that the Holocene was a period 
marked by the availability of places of refuge, Haraway conceives the Anthropocene as 
a boundary that marks the destruction of those places and also times of refuge for 
peoples and “critters” (Haraway 2015). She proposes that our job is to make the 
Anthropocene as short and thin as possible, while we carry along and sustain the 
“dynamic ongoing sym-chthonic forces and powers of which people are a part, within 
which ongoingness is at stake”, an assemblage that she named the Chtulucene 
(Haraway 2015; Haraway 2016).  
In similar terms, Tsing (2015b) has expressed that the Anthropocene matters because 
liveability is at stake. In that sense, discussing the best way to specify the agencies of 
the Anthropocene comes to be relevant only if we keep in our horizon the notion that 
there is a process of planetary dimensions taking place, which is changing the conditions 
of possibility for human life. Tsing interrogates our possibilities of dwelling in the ruins of 
capitalism, a process that requires a deep questioning of the values that made those 
ruins possible. Bernard Stiegler (2015) proposes that “we must think the 
Anthropocene… as the geological era that consists in the devaluation of all values”, an 
inquiry that would require the interruption of the logics of development and industrialism 
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that have organised the lifestyles and expectations of a good part of humanity, and has 
become a model and aspiration for another.  
Klein proposes the need to move from othering to belonging as a way to counteract the 
“sacrifice zone mentality” that has brought so much destruction to the world. Klein’s 
perspective is that in order to move forward: 
The first step is to listen to the science and declare an end to sacrifice zones, 
which are expanding and encroaching on those who thought they were outside 
the realms of impact. (Klein 2015) 
The sacrifice zone is deeply connected to the Anthropocene as a situated expression of 
the historical processes that have led to the emergence of the new geological era 
(Bonneuil and Fressoz 2016) and as the materialisation of the values and ideologies that 
set the conditions for the Anthropocene. Imagining our way out of the sacrifice zone and 
the production of viable dwelling practices demands a proper understanding of the 
sacrifice zones currently disseminated around the world and the standards of living that 
have justified their proliferation. This thesis takes the task of exploring these possibilities 
of the sacrifice zone as a space of the Anthropocene.  
2.7 Summary  
This chapter has provided an extended overview of the concept of sacrifice zone, 
emphasising the genealogy of the concept and its potential describing the emerging 
realities of the Anthropocene. Sacrifice zone is a concept that captures the ambiguity of 
economic development, as a force of improvement and deterioration, as well as the 
cynicism involved in its transactional logics. Studying sacrifice zones as spaces of the 
Anthropocene offer a shift from the emphasis on narratives of progress and development 
that reduce space to time and facilitates the reduction of the present to the future, to 
another one, where the future is brought to the present and we need to interrogate our 
best options to dwell in the ruins of the failed ambitions of development. 
 
  
CHAPTER 3  
Methodology 
 
 
 
 
 
 
 
 
 
 
Monsters cannot be announced. One cannot say: 'here are our 
monsters', without immediately turning the monsters into pets.  
Jacques Derrida (1990, p. 80)
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3.1 Introduction 
This chapter details the plan of inquiry utilised for this study, explaining how it guided the 
processes of design, data collection, analysis and synthesis, as well as the limitations 
and ethical concerns raised during the research process. First, I describe my research 
problem and the philosophical approach chosen to tackle it. Second, I discuss the 
research design selected for the study. Third, I describe the sources consulted and the 
instruments used for each type of data. Fourth, I characterise the stages of the data 
collection process and how it was conducted. Fifth, I explain the detail of the procedures 
used for analysing and synthesizing data. Sixth, I detail the limitations in terms of the 
study design and the complications that emerged during fieldwork. Seventh, I comment 
on the ethical concerns faced by the study. Finally, I provide a summary of the elements 
discussed in the chapter. 
3.2 Problem 
In this section I will first discuss some issues related to the craft of knowledge production 
from the perspective of methods. In particular, my focus will be on the truth pretensions 
linked to specific methodological practices and the ethical consequences of doing 
research under those conditions. The second task of this section is to present the 
research problem that I have defined for this thesis and its methodological 
consequences. 
3.2.1 Problematic methods  
There is no innocence in the problems that we chose for our research nor in how we 
decide to answer them. Research problems can be shaped by personal preferences and 
biographies as well as by the pressures of scientific and professional environments 
around substantive topics and methodological approaches in specific places and 
moments in time. This “situated” nature of research does not present a problem in and of 
itself—it is merely the description of a dynamic that pervades all research. What is 
problematic is to ignore, minimise, or misrecognise this dynamic as anomalous, rather 
than endemic, or to assume that research problems can exist prior to their situated 
formalisation. 
One of the most interesting, and now seminal, ideas put forth in Bruno Latour and Steve 
Woolgar’s Laboratory Life (1979) is the “generative” nature of the research process. In 
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other words, the reality produced and described by science is a creation and addition of 
knowledge (Asdal 2012) as opposed to the unveiling of something that was hidden. One 
relevant consequence of this observation is the dependence of scientific reality on 
scientists and scientific institutions more generally as well as the vast heterogeneous 
networks that cut across them. This concept both supports and expands the principle of 
symmetry proposed by David Bloor (1976), which asserts that the same types of 
explanations should be used for successful and unsuccessful knowledge claims, as 
opposed to finding failure in “social” causes while erasing the “social” in success,20  
The research process is full of complexities and difficulties, reflecting the worlds where 
the research process takes place. Nevertheless, most of that complexity seems to be 
lost by the time the research findings are presented. John Law (2004) observed that 
there is a disciplinary preference for certain methods and procedures as a guarantee for 
producing the “right” realities, while it is also expected that those realities will be 
comprehensive, coherent and definitive to a great extent. This elicits some deep 
concerns, in large part because the repetition of stable modes of producing reality is 
likely to keep producing the same types of realities: 
“Neo-Marxists discover world systems, or uneven developments, or they theorise 
regulation. Foucauldians discover systems of governmentality. Communitarians 
discover communities and the need for informal association and responsibility. 
Feminists discover glass ceilings, cultural sexisms, or gendering assumptions 
built into scientific and social science method.” (Law 2004, pp. 5-6)  
In the last instance, following Law’s argument, what is being repeated is a stable version 
of what, for the social sciences, is the ultimate general reality: the social. This means 
that despite assuming social change as a constant and somehow desirable fact, change 
only functions within certain boundaries. Latour refers to this boundary enforcement 
process as the “epistemological police” (Latour 2004 [1999]), the enforcement of 
boundaries for the sake of the boundaries themselves, instead of being concerned with 
the multiple consequences of such enforcement.21 The proposition of Latour to counter 
the “epistemological police” is “political epistemology”, a shift that heads towards 
ontology instead of epistemology, or in Latour’s conceptualisation, abandons the 
demarcation between the two (Latour 1999). 
                                                
20 The principle of generalised symmetry developed by Callon and other early Actor-Network Theory 
scholars considers all distinctions as network effects and all actors are potential bearers of interests. 
21 Earlier, to make a similar point, Latour used the example of the Kurds torn apart by the borders of Iran, 
Iraq and Turkey, but still resisting and subverting the borders, marrying and dreaming of a future life together 
(Latour 1993). 
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Many would panic if faced with the prospect of doing science without epistemology, 
without a script that provides an a priori comment regarding the substantial nature of 
knowing. Material semiotics scholars propose to break down the distinction between 
knowing and doing22 and to turn our attention to knowledge practices, i.e. the ways that 
multiple realities of science are done, enacted or performed (Mol 2002). This position 
goes against perspectivism, the idea of a single world with multiple perspectives, and 
instead proposes the idea of multiple worlds coexisting—though that coexistence is not 
always peaceful (Latour 2004b; Law 2011; Mol 1999; Stengers 2010 [2003]).23 
Importantly, it does not follow from this idea that anything someone says is automatically 
a reality, or as Law phrases it, “believing something is never enough to make it true” 
(Law 2004, p. 8). This concept also reverberates in Mol’s warning that the multiplicity of 
realities implies that they are “more than one but less than many” (Mol 2002, p. 55).  
Mol (1999) coined the concept of ontological politics as the process of assessing 
competing realities in terms of the worlds that they bring into existence. This is to a large 
extent an ethical matter, as epistemology bears important implications for how we live 
together—humans and non-humans alike. One of the most important distinctions in 
ontological politics, despite its apparent abstract character, is between realities that 
enact a ‘one-world world’ (Law 2011) as opposed to realities that enact a ‘pluriverse’ 
(Blaser 2010; Carrillo Trueba 2006; Conway and Singh 2011; de la Cadena 2010; 
Escobar 2011; Mignolo 2011). A one-world world is a site of dominant truths and 
dominated beliefs. Moreover, one-world political ontology necessarily begs the question 
of whose world (Latour 2004c), which, under present post-colonial conditions, seems to 
entail a clear answer (Law 2011). What is powerful about the idea of a pluriverse is the 
fractality of different modes of existence coexisting. The underlying principle is that the 
existence of each of these worlds cannot be based on the destruction of another: an 
ecology of practices (Stengers 2005). This necessarily requires slowing down and taking 
care of the consequences of our practices while calling out the destructive ones and 
finding ways of living in uncertainty (Law 2004)24.  
                                                
22 This idea has been presented earlier by Maturana and Varela (Maturana and Varela 1992 [1984]): “all 
doing is knowing and all knowing is doing” (27). 
23 Latour’s concept in this case is multinaturalism countering the idea of multiple cultures and one single 
nature (Latour 2004c). 
24 Probably, one of the most clear outlines of the type of movement that material semiotics scholars 
proposed as a mode of practising social sciences and producing knowledge comes from Foucault’s counter 
fascist principles in the preface to Deleuze and Guattari’s Anti Oedipus (Deleuze and Guattari 1977 [1972], 
pp. XIII-XIV): 
• Free political action from all unitary and totalizing paranoia.  
• Develop action, thought, and desires by proliferation, juxtaposition, and disjunction, and not by 
subdivision and pyramidal hierarchiza-tion.  
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3.2.2 Origins of my research questions 
When I started my PhD program, my main interest was to follow the trajectories of 
electricity development in Chile in the 20th century. This was motivated mainly by the 
political and popular controversy surrounding the development of a mega hydroelectric 
dam complex in Chilean Patagonia, HidroAysen. In following the case closely, I noticed 
that some supporters of the dams made arguments that moralised the discussion by 
putting dams in opposition to coal-fired thermal power plants. There was a suggestion 
that if HidroAysen was not built, there would be a multiplication of coal plants and 
therefore a multiplication of towns affected by the pollution of burning fossil fuels.  
Quintero Bay, in particular the town of Las Ventanas, appeared as the poster case of the 
damage to human, animal, and environmental life wreaked by fossil fuel-related 
pollution. But, as I soon discovered, the degradation decried by the dam supporters was 
not just an issue of coal. Quintero Bay is the largest industrial park in Chile, containing 
many dangerous and polluting industrial facilities, the main engine of which is copper 
since the Chilean government’s decision to build a smelter and refinery there in the 
1950s. More than five decades later, Quintero Bay is one of the most polluted areas in 
Chile, both in terms of acute and chronic pollution, an issue that has created a great 
division among its residents. 
Moreover, I noticed the HidroAysen dam supporters’ articulations of faith in progress, 
development and modernity to be extremely similar to the sentiments expressed by the 
Chilean government, political leaders, and even communities in Quintero Bay in the 
1950s when the first copper smelter was proposed and constructed. The echoing of this 
historical discourse in contemporary environmental and political controversies in Chile 
prompted me to shift my focus to Quintero Bay itself. I decided to explore how the Bay 
was transformed from an idyllic seaside location into an industrial barren landscape—a 
sacrifice zone as some locals call it today. From the beginning of my inquiry, there were 
                                                                                                                                              
• Withdraw allegiance from the old categories of the Negative (law, limit, castration, lack, lacuna), which 
Western thought has so long held sacred as a form of power and an access to reality. Prefer what is 
positive and multiple, difference over uniformity, flows over unities, mobile arrangements over systems. 
Believe that what is productive is not sedentary but nomadic.  
• Do not think that one has to be sad in order to be militant, even though the thing one is fighting is 
abominable. It is the connection of desire to reality (and not its retreat into the forms of representation) that 
possesses revolutionary force.  
• Do not use thought to ground a political practice in Truth; nor political action to discredit, as mere 
speculation, a line of thought. Use political practice as an intensifier of thought, and analysis as a multiplier 
of the forms and domains for the intervention of political action.  
• Do not demand of politics that it restore the "rights" of the individual, as philosophy has defined them. 
The individual is the product of power. What is needed is to "de-individualize" by means of multiplication 
and displacement, diverse combinations. The group must not be the organic bond uniting hierarchized 
individuals, but a constant generator of de-individualization.  
• Do not become enamored of power.  
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clear signs that this process of transformation was not linear in the sense that it cannot 
be adequately explained through the neat causal formula of pristine seaside town + 
development of polluting industrial activities = sacrifice zone. Instead, the fate of 
Quintero Bay has been bound up with myriad heterogeneous forces including the 
dynamics of international development financing and the complexities and contingencies 
of Chilean politics.  
This is how I came up with my first research question: 
1. How has the degradation of life conditions in Quintero Bay been institutionally 
assembled?  
The aim of this question is to follow the different trajectories that pollution has 
followed since the planning and introduction of industrial activities in Quintero 
Bay. The idea is to understand which actors have taken part in the 
industrialisation process and how they have engaged with issues of industrial 
pollution. In particular, in terms of government actions, I consider the 
ramifications of copper as a political actor in Chile’s recent history. This question 
is mainly addressed in Chapter 5. Additionally Chapter 4 contributes to the 
understanding of copper’s agency and Chapter 7 and 8 to the understanding of 
government responses to matters of pollution. 
The second research question in this thesis is: 
2. How do people living under conditions of toxic contamination perceive, make 
sense of and cope with pollution in their everyday lives? 
The aim of this question is to understand how pollution shapes the everyday 
practices of the residents of Quintero Bay. The understanding of practices in this 
sense is very broad and is concerned with knowledge production practices, 
household cleaning practices and political mobilisation practices among others. 
With this question the idea is to turn attention from Quintero Bay as a site of 
pollution to the lived experiences of the residents of Quintero Bay. This question 
is addressed in Chapter 6 through a report on my interviews with Quintero Bay 
residents and a discussion of the concept of sacrifice zone. Additionally, Chapter 
8 looks into the mobilisation of suffering and intimacy as sources of political 
action in Quintero Bay. 
Finally, my third research question is: 
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3. How are expressions of discontent with pollution translated into spatialised 
alternative futures?  
Though it might have been combined with the second question on lived 
experiences, I have chosen to treat the question of alternative futures separately 
as it touches on vital issues of the anticipation of progress and improvement. In 
this sense, my third question aims to explore the practices of local organisations 
in Quintero Bay that have actively engaged with the production of alternative 
futures. The idea is to understand the sources of their discontent and the 
philosophies, goals, and activities of their projects. This question is addressed in 
Chapter 9, which follows several groups that are challenging the current despair 
in the Bay by producing public space through cultural activities. 
Answering the questions listed above is relevant to achieve a satisfactory description of 
the dynamics that have affected Quintero Bay for more than five decades, turning it into 
an area ravaged by industrial pollution and toxic risks. At the same time, it is also 
relevant to understand how this destruction has shaped the lives of people living in the 
area and, in a broader sense, how national and international standards such as human 
rights and environmental protection are affected by the deployment of the assembly of 
progress, industrial development and pollution. Finally, it is also important to describe 
the ways in which people seek to escape reality as destiny providing hopeful 
alternatives. In the following section I describe the research design employed to tackle 
all these questions. 
3.3 Design 
In this section I discuss the research design used for this thesis. This is a predominantly 
qualitative study, informed by a material semiotics hermeneutics, which used a variety of 
sources, including archival records, participant observation, interviews, and media 
publications. The study utilises a case study research strategy with components of 
ethnographic and genealogical methods.  
The decision to establish a qualitative design for this thesis is justified by the type of 
phenomenon that I am interested in studying and at the same time the type of 
philosophies that inspire my approach to research. Studying how a concept is made and 
how the concept travels is a task that is not fit for a quantitative type of study; the same 
applies to the study of practices from the actors’ perspectives, particularly when trying to 
reach voices that tend to be unheard. In addition, this study does not aim to test a 
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hypothesis or provide definitive explanations; the ambitions of this research are to 
provide a rich description that could benefit the understanding of a complex 
phenomenon like the degradation of human lives and settlements associated to 
industrial pollution in Chile.  
My approach to research has been informed by an actor-network theory (ANT) style of 
material semiotics, in terms of treating “everything in the social and natural worlds as a 
continuously generated effect of the webs of relations within which they are located. 
[Assuming]... that nothing has reality or form outside the enactment of those relations” 
(Law 2009, p. 141). Latour, describes those networks of relations as “simultaneously 
real, like nature, narrated, like discourse and collective, like society” (Latour 1993, p. 6) 
[emphasis in original], with an impossibility of reducing those terms to each other. This 
description goes against critical tendencies that use as source of their analysis a 
reduction to facts, power or discourse as a privileged access to what reality means. In 
other words, an ANT perspective:  
“tells stories about ‘how’ relations assemble or don’t. …[I]t is better understood 
as a toolkit for telling interesting stories about, and interfering in, those relations. 
More profoundly, it is a sensibility to the messy practices of relationality and 
materiality of the world.” (Law 2009, pp. 141-142). 
ANT has three basic principles to approach research:  
“Agnosticism - analytic impartiality as to whatever actors are involved in 
controversy; generalised symmetry - the use of an abstract and neutral 
vocabulary to understand the conflicting viewpoints of actors; and free 
association - the repudiation of a priori distinctions between the social and the 
natural or the technological.” (Singleton and Michael 1993, pp. 228-229). 
The empowering of non-humans through the concept of agency has been one of the 
most ground breaking features in the ANT since its origins in the 1980s with Michel 
Callon, Bruno Latour, and John Law. As suggested especially by the principles of 
agnosticism and symmetry listed above, non-humans are treated as fundamentally equal 
compared to human actors when it comes to capacity for agency, which is defined 
simply as a capacity to make a difference. Sayes (2010) recognises four ways how non-
humans are captured by ANT research: first, as conditions of possibility for the human 
society; second, as mediators able to actively modify actions; third, as members of moral 
and political associations; and fourth, as gatherings of actors from different times and 
spaces. 
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Early in the process of establishing the methodological design, I had the intention of 
employing ethnography as the primary tool for research, mainly based on my 
understanding of ethnography as a well suited method to work with material semiotics. 
Nevertheless, the need to develop a complementary genealogical perspective, that was 
going to force an alternation between the field and the archive, and the time constraints 
for my fieldwork, that were not going to allow the type of depth required for a full 
ethnographic study, made me rethink this matter. This is how I arrived at a case study 
approach as a way to bring together the different methods that I was intending to use 
and at the same time it was an approach that seemed well suited to work with a material 
semiotics hermeneutic. 
The case study approach has been characterised as: 
“analyses of persons, events, decisions, periods, projects, policies, institutions, or 
other systems that are studied holistically by one or more methods. The case that 
is the subject of the inquiry will be an instance of a class of phenomena that 
provides an analytical frame—an object—within which the study is conducted 
and which the case illuminates and explicates.” (Thomas 2011, p. 513). 
It came to my attention that (Lincoln and Guba 2005) considered the case study as one 
of the most conservative qualitative methods by classifying it into the post-positivist 
scientific paradigm. This definition seems limited considering that from the multiple uses 
of case studies across disciplines it can be noticed that the case study is more a choice 
of what to study rather than the conditions of how to study it (Stake 2005). If there is one 
way to characterise a case study in this sense it is analytical eclecticism (Thomas 2011). 
Certainly there are representational ambitions among case study researchers who are 
concerned with mirroring reality. This can be observed in Stake (2005), who emphasises 
triangulation while leaving the researcher’s role in shaping the studies’ results almost 
unproblematised. Nevertheless, the use of case study approaches in non-
representational settings, particularly poststructuralist and material semiotic, is evidence 
that the case study is far from being a strictly defined and principled approach to 
research and can be considered a strategy rather than a method (Snow and Trom 
2002). 
Thomas (2011) elaborated an analytical typology to classify case study research which 
offers a more flexible conception of the different stages of research compared to other 
available typologies (Eckstein 1975; Merriam 1988; Stake 1995; Bassey 1999; de Vaus 
2001; George and Bennett 2005; Mitchell 2006; Yin 2009; referenced in (Thomas 
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2011)). Thomas’ typology is built upon layers composed of two nominal and four discrete 
variables that identify different research stages. Nominal variables are the definition of 
the object of study and the methods used in the study. Discrete variables are: subject 
selection criteria, which can be based on local knowledge, “key-ness” or “outlier-ness”; 
purpose, which can be intrinsic, instrumental, evaluative or exploratory; approach, which 
can be theory building, theory testing or illustrative/descriptive; and process, which can 
be single retrospective, single snapshot, single diachronic, multiple nested, multiple 
parallel or multiple sequential. 
The subject of a study is composed by “a practical, historical unity”, while the object is 
composed by “an analytical or theoretical frame” (Thomas 2011, p. 513). For this thesis, 
Quintero Bay is the subject, but the definition of the subject is not limited to Quintero Bay 
as a discrete spatial unit: the subject is the narratives, sites, and actors comprised in 
Quintero Bay as an assemblage.25 Quintero Bay was chosen as an exemplary, key case 
of impairing environmental degradation led by industrial development, which constitutes 
the object of this thesis. The purpose is intrinsic and instrumental: intrinsic as the 
predominant interest is in understanding the case’s singularities, but at the same time 
there is a component of developing insights regarding the phenomena that compose this 
case, which are likely to have relevance beyond this individual case.  
The approach of this thesis is theory building, although the understanding of theory here 
is not as a form of generalisation, but rather as situated descriptions that can provide 
insights into the operational logic of specific phenomena. The methods employed are 
ethnography and genealogy (the detail for these methods will be explained below). 
Defining the operational process of this thesis has proven to be more challenging, as the 
subject is single and multiple at the same time. Considering that the thesis offers a 
single snapshot as well as single diachronic narratives shifting between units of analysis, 
this project can also be classified as multiple and nested.  
Using a case study as a methodological umbrella, I incorporated two main 
methodologies as tools to answer the questions posed by this study: genealogy and 
ethnography. Genealogy addresses the historical variable of this study, which is not 
                                                
25 Here I am using Jane Bennett’s concept of assemblage as: “first, an ad hoc grouping, a collectivity whose 
origins are historical and circumstantial, though its contingent status says nothing about its efficacy, which 
can be quite strong. An assemblage is, second, a living, throbbing grouping whose coherence coexists with 
energies and countercultures that exceed and confound it. An assemblage is, third, a web with an uneven 
topography: some of the points at which the trajectories of actants cross each other are more heavily 
trafficked than others, and thus power is not equally distributed across the assemblage. An assemblage is, 
fourth, not governed by a central power: no one member has sufficient competence to fully determine the 
consequences of the activities of the assemblage. An assemblage, finally, is made up of many types of 
actants: humans and nonhumans; animals, vegetables, and minerals; nature, culture, and technology” 
(Bennett 2005, p. 445). 
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historical in the sense of understanding historical events under their own conditions of 
possibility, but rather as the progressive assembling of the conditions of possibility of the 
present. Ethnography attends to the practices and lived experiences of those being 
affected by pollution in Quintero Bay.  
Genealogy refers to a very specific type of historical analysis, as it does not intend to 
provide a teleological view of history concatenating events with a sense of necessity. 
Instead, it aims to show how events are contingent and the relations established among 
them arbitrary. The idea is to explore the progressive assembling of the phenomenon, in 
this case the degradation of life conditions in Quintero Bay, as an order that creates its 
own conditions of existence, avoiding the transcendental hermeneutics of modernism. In 
this sense, a genealogic approach to history does not introduce the beliefs of the 
phenomenon studied into the modes of studying it, avoiding scripts and self-fulfilling 
prophecies. 
ANT has not been particularly keen on historical analysis, despite the fact that among 
the foundational publications of ANT there are two largely historical studies, Latour’s The 
Pasteurization of France (1988) and Law’s On the Social Explanation of Technical 
Change: The Case of the Portuguese Maritime Expansion (1987). That lack of inclination 
is to some extent related to the seemingly fixed and coherent character of historical texts 
(Law 2004). This is certainly a relevant point, nevertheless, the changing character of 
concepts and ideas across times enables what is one of the strongholds of ANT, to 
describe the assembling and/or disassembling of heterogeneous associations. Such a 
goal is similar to Foucault’s concern with the production of complex units that seem 
ahistorical in the present (1984). Nimmo has defended the use of historical analysis in 
ANT26 (2011), and used genealogical analysis as part of his ANT study on the socio-
material history of milk in the UK (2010). Nimmo’s argument (2011) is that ANT historical 
analysis should not try to look at the text in terms of what it is lacking, “critically” 
unveiling the reality behind them, but rather tracing the relations performed, the actors 
enrolled and the purifications inscribed.  
The other research method used in this thesis is ethnography. Today ethnography is an 
umbrella term that puts together a broad variety of approaches to research; 
nevertheless, there are some basic characteristics that are shared by most of them. Loïc 
Wacquant provides a definition that captures most of those characteristics: 
                                                
26 Asdal (Asdal 2012) has also discuss the role of historical analysis in ANT assessing the use of the 
concept of context. 
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“social research based on the close-up, on-the-ground observation of people and 
institutions in real time and space, in which the investigator embeds herself near 
(or within) the phenomenon so as to detect how and why agents on the scene 
act, think and feel the way they do” (2003, p. 5). 
This definition emphasises the aspects of detailed, participatory and extended 
observations, and at the same time establishes as the unit of observation actions, 
thoughts and feelings. A geographical perspective is useful to further clarify the object by 
adding the spatial concept of world: 
“ethnography is a research strategy used to understand how people create and 
experience their world” (Watson and Till 2010, p. 121). 
Ethnography has had a privileged position in the development of ANT. This is intimately 
related to the fact that some of its basic tenets were developed through Latour’s 
ethnography in the laboratories of the Salk Institute in San Diego in the late 1970s 
(Latour and Woolgar 1979). The use of ethnography in ANT has been marked by an 
emphasis in the description of practices rather than interpretations. Farías and Mützel 
(2015) observe that despite the early ethnographic focus on practices, there has been 
an even deeper pragmatic turn in ANT since the mid 1990s. This turn has been to a 
great extent a response to the criticism received, especially in terms of the blind spots 
that were travelling as excess baggage with ANT research practices, mainly patriarchal 
eurocentrism and managerialism.  
In this thesis, ethnography is used as one of two main research methods (along with 
genealogy). The implications of choosing ethnography have been the use of interviews 
and participant observation with a pragmatic emphasis, aiming to capture the 
assembling of associations through practices. Ethnography has been beneficial in this 
thesis to report on the practices that have assembled Quintero Bay as a sacrifice zone, 
the practices of everyday coping with environmental pollution and also the practices that 
have led to the production of alternative futures for the area. 
One crucial point of harmony between a Foucauldian genealogical and an ANT 
ethnographic methodology together is the focus of both on the conditions of possibility of 
knowledge. Foucault’s focus was on whole historical eras, seeking to identify rule 
prescribing systems that he defined as epistemes, which have primarily been studied 
through archives. ANT’s focus, and in particular Latour’s, has been in limited settings 
such as laboratories or institutions where the conditions of possibility of knowledge are 
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determined by situated and contingent networks of heterogeneous elements,27 with 
ethnographic or ethnomethodological approaches generally being favoured as a point of 
access to those networks. This apparent difference is in fact where the two methods can 
be brought together, although it largely implies subordinating Foucault’s approach to 
ANT principles: first, by abandoning the expectation of a large scale defining system; 
second, by abandoning the assumption of order contained in the idea of system;28 and 
third, by recognising the potential of archival research becoming an “ethnographer of the 
text” (Nimmo 2011; Woolgar 1988). 
3.4 Instruments and sources 
In this section I seek to establish the relationship between the design applied to this 
study and the materials collected to carry out the project, as well as the instruments 
employed to collect the data. The process of discovering the materials was messy as I 
was not aware from the beginning of which sources to consult. The presentation of the 
data utilized for the study in this section does not reflect the intricacies of the data 
collection process as it is offered in a relatively ordered way. The details of the data 
collection process will be presented in the following section. 
The materials required to fulfil the investigation, planned at the beginning of the study, 
were mostly ethnographic data coming from participant observation and interviews. The 
design of the study and the data requirements changed consistently once in the 
fieldwork site, as the process of collecting documents and artefacts became increasingly 
central and I found substantive difficulties of access to relevant sites. Additionally, I 
confirmed that despite the awareness of academics and the general public regarding the 
environmental issues of Quintero Bay, few studies have been published narrating the 
process of how this place became one of the most polluted sites in Chile. 
After some conversations with other academics in Chile conducting research on 
infrastructures and environmental liabilities, it became even clearer that there is an 
important gap in terms of historical accounts of the environmental consequences of 
Chilean industrialisation processes. This led me to realign the design of the project into a 
mix of genealogical and ethnographic approaches. Below I will explain in detail the type 
                                                
27 Pyyhtinen and Tamminen (Pyyhtinen and Tamminen 2011) have identified those specific networks as 
micro-epistemes. 
28 Foucault himself progressively abandoned the notion of system, particularly comparing what can be 
called his archaeological period with the later emphasis in genealogy. 
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of material required for each methodological approach, the instruments used to access 
data and the sources consulted for each type of data. 
3.4.1 Archives and databases 
A genealogical design requires mainly textual sources, archives and other historical 
records. In Chile the access to these types of sources has improved in recent years with 
the increasing availability of historical documents online and also with the provision of 
new physical spaces to access documents. The methodology usually associated to the 
genealogical design in Foucault’s work was the archaeology, a procedure that 
interrogates the historical records as effects of its conditions of production. Concretely, 
archaeology seeks to collect statements in a similar way that an archaeologist or a 
geologist collects artefacts, sediments or rocks from different strata of the soil. 
The public archives consulted were: 
 Political History Fund of the National Congress of Chile Library: This fund 
contains an important collection of books and documents associated with the 
political history of Chile. Particularly relevant is the collection of all proceedings of 
legislative bodies from 1811 until 2013. From that collection I focused on the 
proceedings of the Chamber of Deputies and the Senate for the periods between 
1954 and 1973, and 1990 and 2013, and the proceedings of the military junta 
between 1973 and 1990. 1954 was selected as the starting date as it coincides 
with the preparation of the New Mining Deal Law, intended to fund the 
construction of a new copper smelter in Central Chile. From this Fund I also 
collected brochures, books and political discourses since 1950.  
 National Archive of Chile: This archive contains records from different public 
offices and other relevant documents of Chile’s history. I focused my search on 
the General Administrative Archive, in particular, the volumes with the 
communications of the Ministries of Mining (1953-1978) and Agriculture (1955-
1973). 
 Databases of the Judiciary: From the databases of the Appeals Courts and the 
Supreme Court I collected all the rulings associated to disputes, since 1980, 
between residents of Quintero Bay and industrial facilities. 
 Library of the National Geology and Mining Service (SERNAGEOMIN): The 
SERNAGEOMIN is an organism that is part of the Ministry of Mining and 
provides assistance to the Chilean state in technical matters of geology and 
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mining. Their library keeps records of research activities and studies associated 
with mining development in Chile since the 19th century. My search in this library 
was focused on the National Mining Enterprise (ENAMI) fund that contained 
among other relevant documents, the different studies commissioned for the 
construction of Las Ventanas copper smelter and refinery in Quintero Bay. 
Additionally, I collected material from conferences proceedings with discussion 
regarding Las Ventanas. 
 Proceedings of the Municipality Council of Puchuncaví: This municipality has the 
records of all their Council sessions since 2005. Additionally, I collected 
documents of the planning and environmental departments of the municipality. 
 Proceedings of the Municipality of Quintero: This municipality has the records of 
all their Council sessions since 2008. I also collected documents of the planning 
and environmental departments of the municipality. 
Other sources consulted were: 
 Online Database of EMOL: EMOL is the biggest news group corporation in Chile 
that owns, among others, El Mercurio, Las Últimas Noticias and a network of 
regional newspapers. Their online database covers a good number of their 
printed stories since 1999. I collected stories through keywords up to 2015; 
keywords used were “Puchuncaví”, “Bahía de Quintero”, “Termoeléctricas”, 
“CODELCO Ventanas”, “ENAMI Ventanas”, “Fundición Ventanas”, and “La 
Greda”. 
 Online Database of La Tercera: This newspaper is the most important from the 
COPESA news corporation; their online database has full records of their online 
and printed stories officially since July 2010. I did not use the search engine 
offered by the database. Instead, I collected news through keywords using 
Google; keywords used were “Puchuncaví”, “Bahía de Quintero”, 
“Termoeléctricas”, “CODELCO Ventanas”, “ENAMI Ventanas”, “Fundición 
Ventanas”, and “La Greda”. I found records back to 2008 and up to 2015. 
 Online Database of The Clinic: The Clinic is an alternative media publication that 
started functioning in 1999. Their online database covers some of their most 
relevant printed stories and all their online stories since 2008. I collected news 
through keywords up to 2015; keywords used were “Puchuncaví”, “Bahía de 
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Quintero”, “Termoeléctricas”, “CODELCO Ventanas”, “ENAMI Ventanas”, 
“Fundición Ventanas”, and “La Greda”. 
 Online Database of Ciper Chile: Ciper is an online publication dedicated to 
investigative journalism. Their database has stories since 2007. I collected news 
through keywords up to 2015; keywords used were “Puchuncaví”, “Bahía de 
Quintero”, “Termoeléctricas”, “CODELCO Ventanas”, “ENAMI Ventanas”, 
“Fundición Ventanas”, and “La Greda”. 
 Memoria Chilena collection of the National Library of Chile: This online collection 
offers free access to a great number of publications by Chilean authors or topics. 
I accessed books on mining, industrial development, political history and 
environmental history from this resource. 
 Repository of the National System of Environmental Information (SINIA) of the 
Ministry of the Environment: This repository keeps the official environmental 
information of the Chilean state. This information includes maps, statistics and 
documentation from policy discussions. From this repository, I collected the 
proceedings of the advisory council formed between 2011 and 2013, in charge of 
producing new environmental standards for copper smelters. 
 Library of the University of Sydney: I used the catalogue of the University of 
Sydney to search for journal papers, thesis, and other publications related to 
mining, environmental policy, and pollution in Chile and other places. 
 Library of the Catholic University of Chile: I used the catalogue of the Catholic 
University of Chile to search for books, thesis, and other publications related to 
Quintero Bay and its industrial development. 
 Personal Collection of Dr. Rosanna Ginocchio: Rosanna provided me the 
documentation of the Ventanas Environmental Project (PAV), a set of documents 
prepared by a joint team of the Chilean mining ministry and ECUS Ltd, a spin-out 
consultancy office from the University of Sheffield, under the auspice of the UK 
Overseas Development Agency (today’s Department of International 
Development). This project aimed to provide an extensive environmental 
assessment of the effects of industrial pollution in Quintero Bay and a 
remediation plan. This documentation is not available in public libraries, except 
for some fragments available at the National Library of Chile. 
3.4.2 Ethnographic material 
 Chapter 3. Methodology 
Coppered Lives 63
Ethnographic research requires prolonged observations and documentation of the 
quotidian living of particular groups. To obtain that data my fieldwork involved a number 
of activities that allowed me to penetrate into people’s experiences of pollution in 
Quintero Bay. The activities that I conducted were: 
 Participant Observation: I visited Ventanas for six periods of one to two weeks 
between January 2013 and May 2013. I lived in a local hostel and travelled 
between the villages following instructions of key informants. During these 
periods, I conducted interviews (see below), participated in public activities, 
talked with local business owners and helped cleaning up the physical archive of 
the environmental department office at the Municipality of Puchuncaví. 
 Interviews: I conducted 31 semi structured interviews with key informants 
between February 2013 and May 2013. These informants included residents of 
Puchuncaví, as well as senior executives of the mining sector, NGO officers, 
academics, and community leaders, among others. The process to recruit 
informants was made through emails to addresses publicly listed on the Internet. 
Some of the interviewees approached me, as they wanted to share their 
experience, however this was not part of an active snowballing process. The 
topics covered in the interviews were related mostly with recent controversies, 
local community dynamics and personal experiences associated with pollution. 
Interviews lasted between 17 and 101 minutes, with an average duration of one 
hour each. 
 Rallies: Since student protests in 2011, rallies and protests have become very 
common in communities facing environmental conflicts. During my fieldwork, I 
attended a rally to protest against the approval of new thermoelectric plants in 
Las Ventanas, Puchuncaví in January 2013. I also attended a massive rally for 
the right to water in Santiago in April 2013, which brought together organizations 
from around the country, including local organizations from Puchuncaví. 
 Public meetings: I participated in public meetings as a way to introduce myself 
to the community and to observe the dynamics of these events. I attended a 
meeting in Puchuncaví in March 2013 between the community and a 
representative of the Ministry of the Environment; that meeting was intended to 
prepare the community for the public participation in the environmental impact 
statement presented by the state owned National Copper Corporation 
(CODELCO) for the expansion of their Andina mining project. I also participated 
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in the presentation of the Geoheritage Project of the Museum of Natural History 
of Puchuncaví to the Centro Cultural La Ventana. Finally, I participated in a 
community liaison meeting between the Quintero-Puchuncaví Environmental 
Council and the Public Relations officers of CODELCO Ventanas. 
 Workshops: I attended workshops dedicated to analyse topics related to 
Quintero Bay’s issues. In May 2013 I attended a geoheritage workshop with 
experts from different Chilean universities at the Museum of Natural History of 
Puchuncaví. In May 2013, I attended the workshop “The threat of arsenic in 
Chile: current situation and projections” organized by the corporation Chile 
Ambiente. The president of the Centro Cultural La Ventana from Puchuncaví was 
one of the guest speakers. 
 Other secondary data: The Institute of Sociology at the Catholic University of 
Chile was developing a project in the area and the chief researcher, Manuel 
Tironi, granted me access and allowed me to use the material that they collected. 
This data comprised thirty-six semi-structured interviews conducted with 
residents of the communes of Puchuncaví, Quintero and Concón. These 
interviews focused on perceptions of environmental pollution and coping 
strategies. This Institute of Sociology project also included seven self-reported 
logs of the daily experiences of living in an industrial area. 
3.5 Data collection 
The data collection process can be divided in three main stages: first, a preliminary 
search for data prior to fieldwork; second, six months of fieldwork in Chile between 
December 2012 and May 2013; and third, a follow up and exploration of databases. 
Below I will describe the detail of each stage. 
After getting the approval for my research plan in 2012 I initiated an exploration into 
available online databases to establish the focus for my fieldwork plan. The entry point 
for my inquiry was the controversy that sparked after the intoxication of La Greda 
students in 2012. I followed up news reports for this case and established a set of 
potential informants as well as topics that seemed relevant to cover the extent of my 
research problem. Additionally, I explored the existing literature on industrial 
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development in Quintero Bay and the legislative proceedings dealing with copper 
development in the Bay at the National Congress Library Political History Archive.29 
The priority areas that I defined for my fieldwork were: historical archives dealing with 
the development of industrial projects in Quintero Bay; interviews with representatives of 
NGOs, central government (in particular Ministry of the environment) and corporations 
present in Quintero Bay; interviews with academics and scientists; interviews with 
community informants from diverse backgrounds (activists, members of services clubs, 
politicians, media professionals); and participant observation focused in the commune of 
Puchuncaví, which has been historically the most affected by toxic pollution. 
Once in Chile, I spent the first month of research at the National Archive in particular at 
the Administration section.30 There I found a collection of providencias, external 
communications between government departments and individuals, filed in large 
folders.31 I checked the folders of the ministries of Mining, Health and Agriculture, from 
1955 until 1993. For the decades of 1950 and 1960, the files were consistent and very 
complete. Unfortunately, for the decades of 1970 and 1980 the files were scattered and 
almost non-existent. In the 1990s, there was a change in the record keeping procedure 
according to which no originals were left in folders, only standardised and codified 
records of communications. The data collection procedure in this case consisted in 
taking pictures of each communication that dealt directly or indirectly with Quintero 
Bay.32  
In January 2013 I visited the National Mining Enterprise (ENAMI), looking for a 
documentation centre. Once there, I was informed that the material they used to keep in 
their library had been donated to the library of the National Service of Mining and 
Geology (SERNAGEOMIN). After that discovery, I visited the SERNAGEOMIN library, 
which was undergoing a process of renovation that affected its opening hours and 
restricted my possibilities of accessing and working with documents in their premises. 
Nevertheless, the director of the library allowed me to browse documents related to the 
                                                
29 It is important to highlight that the Library of the National Congress is at the moment one of the best 
sources to study the political history of Chile, particularly as a consequence of the effort made in the last 
years to digitalise and make available online most of their documents. 
30 The experience of working at the National Archive was excellent. The staff were extremely helpful and 
cooperative, providing support for all my requirements and making an effort to understand the nature of my 
research endeavour. Working with the original communication documents gave me a level of insight that I 
have rarely experienced before, particularly to understand the evolution of the Chilean state through the 
communication inputs of citizens and other actors.  
31 It is important to note that some of that material has not been digitalised, therefore, offering free access to 
that documentation is a great risk to its integrity. 
32 I defined as matters of indirect relevance those communications that referred to the government led 
development of mining infrastructure. 
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history of Ventanas smelter. Many of the documents that I requested from the library 
database were lost. I was not allowed to take pictures of the available documents, 
instead I was asked to pay a student-discounted fee to cover the digitalisation service.33 
I received a CD with PDF files containing the requested documents. 
In April 2013 I visited the National Library, as I was advised that it kept marketing 
documents from ENAMI and other relevant publications associated to the early years of 
the industrialisation process of Quintero Bay. This visit was the most frustrating of all, as 
I was prevented from making copies of the library material on copyright grounds. As I 
had limited time to browse through the extensive collection of the library I made a 
request for access to the director of the Chilean Collection, which holds most of the 
material relevant for my research. The answer from the director was that I would only be 
allowed to make copies of the material at a rate of AUD $11 per page. This stopped me 
from using all the relevant material from this collection for my thesis. I took a limited 
number of photocopies from materials from the newspaper archive. 
For the interviews, I sent emails with interview requests to the website listed email 
addresses of NGO, central government and corporations’ representatives as well as 
academics and scientists. My emails were answered by most NGOs, allowing me easy 
access to conduct interviews with them. From the central government, I only received a 
positive response from the Ministry of the Environment. In the case of corporations, only 
representatives from the state-owned Copper Corporation (CODELCO) provided me 
access for interviews. The academics and scientists I contacted kindly collaborated with 
me even beyond the interviews, contributing additional material for my research. 
Interviews were audio recorded, unless otherwise requested by the informants.  
The process of participant observation was deeply linked to the interviews to community 
informants. My first visit to Quintero Bay coincided with the demonstration for a dignified 
life that took place in the town of Las Ventanas in January 12, 2013. This demonstration 
gathered one thousand people to protest against a new coal-fired power plant in the 
Bay. I introduced myself to the organisers of the event and participated in the different 
activities scheduled for that day. That day, and during the following week, many people 
approached me to talk about my research project, and from this initial interaction I 
gained access to most of my informants in the community.  
                                                
33 It is relevant to note that the digitalisation procedure is made on an individual basis. Therefore, every 
request implies a new digitalisation. This seems to be a ludicrous procedure as it is operating as a monetary 
barrier to access public documents for research purposes. SERNAGEOMIN should follow the lead of other 
libraries that are offering access on their websites to extensive portions of their collections. 
 Chapter 3. Methodology 
Coppered Lives 67
I visited Quintero Bay six times for periods between one and two weeks, staying at a 
local hostel in Las Ventanas34. During my visits I travelled between the different towns of 
Quintero Bay, interviewing my informants, visiting relevant sites and learning about local 
dynamics through informal conversations with local residents. I attended public meetings 
and volunteered at the municipality of Puchuncaví, helping with some basic tasks at the 
division of environmental regulation. I kept field notes of these activities and in some 
cases I also took pictures. One relevant unexpected aspect of the participant 
observation process was that by “following the actor” I ended up in locations that were 
unexpected from the perspective of the original fieldwork plan. 
The last stage of my data collection started once I went back to Sydney in June 2013. It 
consisted basically of follow-up interviews with some of my informants to clarify details 
from our discussions and a final exploration of online archives of which I was unaware 
before travelling to Chile. The archives I accessed during that period were strictly online 
and related mostly to processes of environmental regulation policy making. One 
additional physical archive that seems highly relevant for my research, but I was unable 
to access during the duration of my PhD, is the Hales Archive at the Library of the 
National Congress. I hope this valuable material will become soon available online, 
making it easier to access a fundamental source to understand the contemporary 
environmental and mining history of Chile. 
Throughout the entire research process I have kept research diaries combining personal 
reflections and fieldwork data. Most of the details from my participant observation were 
recorded in this way. Additionally I took pictures at different field sites and collected 
documents provided by informants. I have been open during the whole research process 
to all types of data and I have finally come up with a patchwork of heterogeneous 
sources and subjects. The complexities of dealing with this apparent chaos are 
discussed in the analysis section.  
3.6 Analysis 
In this section I present the different steps taken to analyse the data collected during this 
research project. For all types of data I used a similar procedure, with variations 
discussed for each step. 
                                                
34 Initially, the owners of the hostel were reluctant to allow me to stay with them as they considered that I 
could be a political operator trying to infiltrate the community. I was extensively interrogated about this, and 
finally I was permitted to stay. 
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 Drafting stories: the first step taken for data analysis was a drafting of stories 
while still conducting fieldwork. After a day working at the archive or interviewing 
informants I sketched stories out of the elements provided. This was an iterative 
process that allowed me to establish a chronogram of events for the recent 
history of Quintero Bay and establish the types of data required to fill any 
apparent rupture. This also gave a marked narrative focus to both the data 
collection and analysis. I consider this step as part of the data analysis in order to 
illustrate in what way it has been a relevant part of the whole research process.  
 Preparing sources and sorting: my data was composed mainly of pictures 
taken from archival documents, pictures taken during events or visits at fieldwork 
sites, media clips, audio recordings of interviews and workshops, transcripts from 
Catholic University of Chile projects, photocopies of scientific and policy reports, 
digital files with parliamentary debates and ministerial policy debates, fieldwork 
diaries.  
Early in the process I noticed that there was little chance that I could use all my 
material for this thesis, while at the same time it seemed unlikely that I could go 
in great detail through all of it. My decision regarding this was to do a quick 
review of all the material collected and then focus on specific aspects of the data, 
particularly those that were more directly linked with my research questions, 
deciding later how to expand into other sources.  
For example, I took the archive from the Ministry of Mining as a starting point to 
understand the early years of the industrial park in Quintero Bay. I proceeded to 
expand my search when I found references to other institutions or actors that 
were contained in other sources. Regarding ethnographic material, I took my field 
notes as the starting point to explore the main issues that appeared during my 
interviews, identifying what topics were dealt with in each of them. This was in 
rough terms a preliminary coding that could also be described as a mapping of all 
the available data. 
 Establish chapters: Once I had the mapping of my data ready, I established six 
main territories as chapters, three of them addressing directly one of the 
research questions (Chapters 5, 6 and 9) and another three that offered a 
complement to those answers, expanding the findings of the thesis (Chapters 4, 
7 and 8). Each of those chapters used different types of data, with different 
emphases, e.g. archival documents for Chapter 5 and interviews for Chapter 6. 
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Content analysis was immediately connected to the development of specific 
narratives, most of them were already taking shape in the drafts made during the 
fieldwork. The arguments from those drafts were turned into conference papers 
and presented at international conferences. 
 Coding and articulating: Once the basic structure of chapters was established, 
I went back to the mapped data and re-coded it in line with the arguments of 
each chapter. This process was very important to articulate the research findings 
with literature. There was part of the literature that was reviewed as a component 
of my research proposal, but very interesting material appeared once I had my 
findings well structured into my chapters. In this sense, the analysis process was 
the result of a reflexive and iterative process of questioning data, incorporating 
data into narrative structures, questioning the narrative in terms of 
methodological or theoretical weakness, and going back to data to supply 
additional support for the narrative. 
3.7 Limitations 
Limitations in the research process, resulting either from decisions made by the 
researcher or the conditions under which the research was conducted, are unavoidable. 
Such limitations are particularly noticeable in studies that take place in non-controlled 
environments in which uncertainty tends to be the shape of the field itself rather than just 
another variable. In this section, I reflect on some of the limitations of this study in terms 
of the research process and the scope of this thesis as a final product. 
 Scope: this thesis covers a broad variety of topics, something that could be seen 
as a risk considering the varieties of data and literatures required to provide a 
rich exploration. The reason to take that risk is to share the experience of my 
fieldwork in terms of the variety of sites and issues entangled in what Quintero 
Bay is today. This is well aligned with material semiotics perspectives that favour 
the travel across networks as a way to describe “reality”, rather than the fixation 
on pre configured subjects. In this sense, this is not necessarily a limitation of the 
study, as it comes from a deliberate decision that is at the heart of the thesis 
design, nevertheless, I am aware that some criticism could come from the lack of 
focus on a more formalised subject. 
 Relevance: the aim of this thesis is not to extrapolate its results to other cases. It 
is not part of my ambition that the validity of my findings could be proved in other 
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latitudes, I am rather more concerned with connecting places to the literature and 
political concerns that guide this research. In that sense, the aspiration is to 
proliferate associations between places and actors. Again, this is not necessarily 
a limitation but it can be counter intuitive for practitioners who place more 
emphasis on the power of explanation and generalisability as opposed to 
description. 
 Time: the amount of time spent doing ethnography was relatively short compared 
with other studies that are based on years of fieldwork. One element that was 
useful in terms of field immersion is that I conducted fieldwork in my own country, 
in a region that was known to me. Additionally, ethnographic methods were not 
considered the sole or central source of data for this study, as they were part of a 
broader case study design. With the appropriate funding and time availability, I 
can see a great potential for further ethnographic research in the area.  
 Access: I experienced two main access limitations during this research. The first 
type was related to institutions, government and private corporations, that were 
not willing to participate in my research, in some cases I waited for their answers 
for months with no success. This imposed a limit to the variety of sources I was 
able to access. I balanced this situation by adapting the study and using 
alternative sources, such as media interventions as a way to include the voices 
of those actors.  
The second type of access issue was related to access to documentation. 
Policies regulating the access to that type of material are not standardised across 
the multiple relevant Chilean public institutions.35 In some cases, as I 
experienced during my fieldwork, the final decision regarding access and 
reproduction of documents depended on the contingent judgement of individuals 
or on fees to reproduce documents. As a result, I was not able to check relevant 
documents that could have made additional contributions to my thesis, 
nevertheless I have made clear in the thesis when I suspect that a particular 
matter could be developed further with those documents that I was unable to 
include. 
 Distance: some of the access issues could have been solved by staying longer 
in Chile for fieldwork, particularly regarding the conditions of access to 
                                                
35 The Library of the National Congress in Chile is setting an example in terms of democratising access to 
fundamental sources of Chilean political history, by making them available online with an excellent browsing 
interface. This situation may go against the romantic views of some purists of archival research, 
nevertheless, I am a firm believer in open access as a positive contribution to scientific research. 
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documents in public institutions like the National Library of Chile. Under the same 
reasoning, this thesis could have been favoured from being developed in a 
Chilean university. However, there are other elements in terms of support and 
access to resources in Sydney that have greatly contributed to the development 
of my research. In that sense, it is fair to say that there has been a trade off in 
terms of proximity to the case study and access to research resources. In my 
perspective, the outcome of that trade off has been very positive and substantial. 
 Reliability: there are some issues linked to the reliability of ethnographic, 
particularly in terms of the quality of observational data and interviews. In the 
case of observational data, the main issue tends to be the reliance on the 
researcher’s recollection of events, as in most cases the use of recording 
mechanisms play against the research conditions. In order to ensure that the 
details of my observations were recorded while still fresh I tried to write down my 
descriptions as soon as possible after every activity, going back to them later to 
complement what was already there. In terms of interviews, there are elements 
that are hard to keep under control, like selective memory, telescoping, 
attribution or exaggeration. My approach to deal with this was, first of all, insist 
with questions when the facts of an answer seemed deliberately twisted or hard 
to believe from my field experience; second, comparing with the accounts of 
other informants regarding the same events and reporting any disagreement; and 
third, using other methods, like archival and media analysis to enrich 
perspectives. 
 Language: almost all the material collected for this research was originally in 
Spanish, therefore I have had to translate all the sources used for this thesis. 
Although I am a native Spanish speaker and a proficient English speaker, I am 
not a professional translator. Therefore, I acknowledge that the quality of my 
translations could at times be sub-optimal. In order to deal with this issue, every 
time I faced major language challenges I asked the help of translators, 
nevertheless, this was certainly not the case with the entire thesis. 
3.8 Ethical considerations 
For this research the basic ethical concerns were addressed through an application to 
University of Sydney’s Human Ethics Research Committee. This application was 
favourably assessed and approval was granted (Project Number: 2012/898). In this 
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section, I address some of the most relevant ethical elements considered and addressed 
by this research. 
 Asymmetries: Many of the inhabitants of Quintero Bay are in a position of 
socioeconomic vulnerability. In the context of Chile this has implications similar to 
racial differences in Europe, Australia or the United States. The challenge that I 
identified in this case was to avoid abusing my privileged position by forcing 
people to participate in the study. The solution in this case was to abstain from 
an intentional selection of informants who were not public figures. Accordingly, 
no active snowballing was performed to recruit participants for the study. All the 
participants recruited for the study whose contact details were not officially listed 
on the Internet approached me voluntarily. In addition, before conducting 
interviews, an information sheet was offered to all the participants detailing the 
characteristics of the study and its finality, a consent form was signed ensuring 
the understanding of all the implications of the study, and it was made clear to all 
participants that they can withdraw from the study with no consequences for 
them at any moment. 
 Gender: There are some gender differences in terms of the participants in the 
interviews. This can be attributed mainly to two factors: first, the unintentional 
character of the recruiting process for interviews, this did not allow for a more 
active position for equality; second, the existing unequal gender distribution in 
positions of public prominence at national and local levels in Chile. This 
difference is mainly problematic in ethical terms, considering that the role of 
interviews in this study does not seek to look for representative views or to 
extrapolate results, reducing the consequences at the methodological level. 
 Privacy: All participants were assured that none of their personal details would 
be disclosed unless they actively asked to be individualised in the study. Names 
and details that could lead to the identification of the participants were changed 
and even in the case of those who agreed to be identified, I do not provide 
information beyond a minimum necessity. The latter is to avoid compromising the 
integrity of any of the participants in case of a controversy or any type of later 
misunderstanding. 
 Accountability: I offered participants in the study the possibility of keeping in 
contact and checking on the thesis material as it was being produced from the 
information given by them. This has allowed me to stay in contact with them and 
 Chapter 3. Methodology 
Coppered Lives 73
to receive valuable input and updates. Accountability is also ensured in terms of 
the reliability of data, keeping track of all the data collected and the conditions of 
its production as well as offering a clear referencing system for the material taken 
from archives. This aspect of referencing is relevant to make easier to other 
researchers to access these materials. 
 Positionality: I chose to discuss positionality as an ethical matter as my 
biography and personal preferences have shaped the type of research that I 
have conducted.  
First, in terms of privileges, I am a Chilean, male, educated in an elite private 
institution (the Catholic University of Chile) and completing a postgraduate 
degree in an elite Australian university. Those elements have made to some 
extent easier for me to access both ethnographic and archival data, mostly as a 
consequence of positive discrimination from the communities I have visited 
(outsider privileges) and from the majority of the institutions I have worked with 
(insider privileges). In some cases, however, my presence in Quintero Bay 
generated suspicion, and people thought that I wanted to take advantage of 
them. I did not actively force those privileges on any of the informants of my 
study, but I understand that in Chile variables such as class are deeply rooted as 
modes of assessing strangers. 
Second, I have had a commitment with environmental activism for years, 
participating in campaigns and opposing the development of infrastructure 
projects like the ones currently operating in Quintero Bay. Such a commitment 
can be traced in the way how I chose to deal with this research. I am not 
concerned with telling a neutral and balanced story, my focus is on telling a story 
that could trigger some transformative possibilities for a place, and people, that 
has undeniably experienced terrible living conditions for decades.  
3.9 Summary 
In this chapter I have offered an overview of the research process involved in the making 
of this thesis from a methodological perspective. In the first part of the chapter I 
discussed the onto-political implications of defining a specific research problem and 
methodology and also introduced the questions that guided this research. Subsequently, 
I presented the design of this study that can be summarised as a qualitative study 
guided by an ANT hermeneutic that utilised a case study research strategy with 
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genealogic and ethnographic methods. The remaining sections of the chapter provided 
details on the data used, the process of data collection and analysis as well as the 
limitations and ethical considerations of the study. 
The description that I have provided has been an effort for comprehensiveness and 
coherence; nevertheless, as discussed at the beginning of the chapter, those sorts of 
qualities are illusory and provisory. The research process was messier and in some 
aspects, but part of that mess that did not make it into this chapter has strategically been 
placed in the empirical chapters of this thesis as part of the texture of the field.  
 
 
  
CHAPTER 4 
On the existential needs of copper 
 
 
 
 
Now we are starting to understand the role of great stockpiles in 
the regulation and evolution of the globe, the specific and 
combined functions of the seas, the atmosphere, giant deserts, 
and glaciers. From now on there will be lakes of humanity, 
physical actors in the physical system of the Earth. Man is a 
stockpile, the strongest and most connected of nature. He is a 
being-everywhere. And bound.  
Michel Serres (1995, p. 18)
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4.1 Introduction 
The aim of this chapter is to explore some of the many issues in which copper plays a 
role as a moral actor, describing how its existential conditions shape lives across the 
world. This approach entails describing copper from the perspectives of waste, energy, 
legitimacy, recycling and futures’ production. As discussed in the literature review, my 
consideration of copper’s moral agency follows in the footsteps of several recent works 
in new materialism that have expanded and enriched our understanding of contemporary 
issues through the recognition of the liveliness of nonhuman matter including research 
on milk (Nimmo 2010), coal and oil (Mitchell 2013) and aluminium (Sheller 2014). Just 
as we can understand global income inequality in terms of the demands generated by 
the high standards of living of some individuals, I argue for the extension of this logic to 
see how the conditions of existence for certain non-humans such as copper place 
serious constraints on the ability of other humans and nonhumans to sustain their own 
existences. In terms of Isabelle Stenger’s ecology of practices (2005), we can then 
evaluate the morality—or lack of morality—of contemporary practices of copper by 
looking at how they affect the conditions of possibility for other forms of life.  
The chapter is organised into seven sections: first, an introduction to the understanding 
of nonhumans, and copper in particular, as moral agents; second, a brief tale of the 
entanglement of copper and humanity; third, a discussion of copper as a source of 
legitimacy; fourth, a discussion of copper as an energy user; fifth, a discussion of copper 
as a producer of waste; sixth, a discussion of the geopolitics of copper as a recyclable 
material; and finally, some concluding remarks regarding the future of copper. 
4.2 Nonhumans as moral agents 
The contemporary ecological crisis is to a great extent the realisation of the end of 
nature, the end of a worldview according to which humans are detached agents while 
nonhumans are external, homogeneous and indifferent matter. The frictionless 
description of the planet that constitutes the basis of the neoliberal understanding of 
globalisation (Schinkel and Noordegraaf-Eelens 2011, p. 185) has been defeated by the 
accelerated emergence of things that are not willing to let humans get away with their 
lifestyle choices—at least those humans who can make such choices. In many cases 
what we thought was making us stronger is the basis of our failure, a statement well 
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exemplified by the long standing reliance on burning coal, oil and other fossil fuels that 
have all contributed to climate change. 
Seemingly moral decisions lead to immoral outcomes in the times of the Anthropocene 
(Steffen et al. 2007), while the availability of appropriate technologies also allows us to 
become more sensitive to their consequences (Latour 2004a). When then US President 
Harry Truman in 1949 declared the war against poverty and in defence of democracy 
through the means of development (Truman 1949), this probably seemed like a brilliant 
and innovative idea. Nevertheless, as post-development authors have shown (Escobar 
2012; Ferguson 1994; Shiva 1989), many outcomes of this push for development have 
been utterly immoral, from environmental destruction to cultural genocides. Today, many 
everyday actions that were once seen as positive signs of progress have become 
arenas of moral contestation, from electricity (Steinhorst et al. 2015) to the consumption 
of food (Goodman and Sage 2014) and clothes (De Neve 2009). We face decisions that 
involve individual satisfaction as well as a multiplicity of factors bringing together humans 
and nonhumans from diverse geographical areas under distinct ethical frames. 
Bruno Latour (2013) has claimed that morality inheres not just in humans but in the 
world. According to his perspective, morality is a matter of sensitivity, of being able to 
calibrate our senses to the planet’s ‘emissions’—the affective signals that outline the 
conditions of existence for every living and non-living thing. Morality is, then, a matter of 
dispositions, modes of dwelling, and particular ways of balancing the needs of others 
and our own, which is a suggestion that has been part of environmental thought at least 
since Aldo Leopold (1966) made the proposition of thinking like a mountain. Nancie 
Erhard (Erhard 2007) uses the concept of moral habitats to highlight the lived and 
distributed aspects of morality between humans and nonhumans, bringing together the 
etymology of morality with the ecological concept of habitat. For Erhard, there is an 
ethical variability associated to the specific geographical configurations of places, a 
suggestion that resonates with Peter Sloterdijk’s concept of atmospheres (2004). 
Sloterdijk’s atmospheres refer to the breathing conditions of humanity, understanding the 
human not as a metaphysical essence but instead as the outcome of a humanising 
project (Sloterdijk 2009). Different versions of the human produce different 
atmospheres—some of which are utterly unbreathable.  
The mining industry is controversial for its environmental and community performances, 
which in some cases produce unbreathable atmospheres. Nevertheless, in a resource-
hungry world, such considerations may be overlooked, turning a potential human rights 
violation in the place of production into an anecdote in the place of consumption. 
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Fairness takes on a different dimension when we look into the role of nonhumans in the 
production of inequality and justice, a trend that has been recognized by environmental 
justice scholars (Schlosberg 2013). Unfair configurations can be directly related to the 
specific existential needs of nonhumans, especially when those existential needs collide 
with the needs of others. In the same way that we can argue that the standards of 
specific people in the world are responsible for global inequalities, I claim that the way 
certain nonhumans come into existence bear serious implications for the capacities of 
other humans and nonhumans to sustain their own ways of living.  
Copper is a prime example of an entity that has achieved a central role in the 
contemporary performance of humanity. Copper allows humans to expand their physical 
capacities and material affordances, but at the same time demands specific living 
conditions to be able to exist. In the same way that a metaphysical version of the human 
based on a limited form of value production was the source of humanism (Sloterdijk 
2009), the capacity of copper to produce value can be thought of as “copperism”, which 
essentialises the metal’s existential needs. The inequalities instigated by the ways that 
copper exists in contemporary worlds can be usefully and productively understood as 
what new materialism scholars identify as the agency that non-humans exercise as 
moral and political participants (Grusin 2015; Sayes 2014; Witmore 2014). This chapter 
explores some demands and requirements of copper alongside some of the 
consequences of its circulation. Specifically, I provide a brief overview of how copper 
has become historically and geographically entangled with humanity, how copper 
unfolds its political legitimacy, how copper demands energy, how copper produces 
waste, and finally, how copper is being accumulated and recycled.  
This exercise is inspired by the ethics of what Stengers (2005) has called an “ecology of 
practices”, according to which the morality of a practice should be assessed on the basis 
of its accommodation of other practices. In other words, a moral practice does not 
destroy other practices as part of the conditions of its own survival. In this case I will 
argue that current ontologies enable particular forms of industrialised human life while 
disabling other forms of life through the imposition of unbearable obligations. The latter 
is instrumental in the production of sacrifice zones like Quintero Bay, where the logic of 
industrialisation has disabled the viability of alternative projects and the proliferation of 
life. In the following sections I will illustrate some of the consequences of a coppered 
humanity while interrogating the possibility of new coppers that can enable alternative 
futures in the Anthropocene. 
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4.3 A brief copper tale 
In a world divided by the wealth of nations it is worth questioning the role that metals 
play in the accumulation of wealth and privileges. Works in archaeology (Earle et al. 
2015) and anthropology (Cooper 2006) have shown the influence of the introduction of 
metals on increasing the complexity of social interactions in traditional societies: metals 
grant additional qualities to their masters including prestige and wealth. This process 
parallels the contemporary process of capitalisation described by Timothy Mitchell 
(2014) in terms of how the introduction of new entities like large infrastructure projects 
grant the privilege of accessing present value based on the speculation that they will be 
able to produce continuous revenue in the future. In both cases, the role of durability is 
fundamental to the possibility of establishing a promise that persists across time. 
Weapons, coins and power plants transport value, mobilise expectations and create 
inequalities—and our contemporary ways of dwelling as humans are anchored, to a 
great extent, in those values, expectations and inequalities.  
Copper came into existence on planet Earth thousands of years before humans. People 
remained unaware of its existence and its potential until they began integrating it slowly 
into their daily lives starting roughly 10,000 years ago. In the Anthropocene, the removal 
of copper from the bowels of the Earth has become a fundamental part of the geological 
formation called the technosphere (Haff 2014). It is estimated that the copper extracted 
since the beginning of the 20th century accounts for more than 96% of all copper ever 
extracted by humanity, even as this production increases (Chatterjee and Ghosh 2015). 
Copper has shaped humanity’s ways of understanding improvement and progress, 
playing a central role in the development of buildings, infrastructures, transportation and 
electronic devices (Langner 2011). The everyday production of normality in industrialised 
nations, such as the distribution of clean drinking water and electricity to households, is 
owed in part to the accessibility and multifarious uses of copper.  
Copper brought its affordances to humanity via the discovery of metallurgy during the 
period known as the Chalcolithic or Copper Age, which was the beginning of the 
uninterrupted intimate alliance between humans and metals. The Copper Age stretches 
from around 5,000 to 3,500 BC, when the widespread diffusion of copper smelting 
marked the transition from the Neolithic to the Bronze Age. For many years, 
archaeological research did not consider the Copper Age exceptionally disruptive in 
comparison to the Neolithic Age in terms of social hierarchies, with claims of the 
existence of egalitarian and relatively simple social structures in both periods (Curry 
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2011). This conception has changed in the last decades, particularly since the fall of the 
“Iron Curtain” allowed more researchers to gain access to sites in the Balkans and 
Eastern Europe crucial for understanding this period. Ironically, the demise of egalitarian 
aspirations in the Soviet Union, amid a massive toll of human suffering and 
environmental destruction, led to the burst in the bubble of claims of egalitarian 
Chalcolithic societies (Windlera et al. 2013) and reinforced the connection between 
metals and hierarchies. 
Subsequently in the Bronze Age, the discovery of alloying techniques expanded the 
number of entities involved in copper’s existence: first through new objects and 
applications where copper was utilised; second, through the intensification of trade as tin 
and copper mines (the ingredients of bronze) are rarely located in the same regions; and 
third, through the emergence of toxic pollution as the intensity and scale of smelting 
increased. At this stage, the assemblage of copper expanded to encompass multiple 
sites, multiple agencies and multiple expressions. Copper became a fundamental part of 
daily life in most, if not all, ancient empires, and the extent of its use took on a whole 
new scale during the Roman Empire, as Greenlandic ice cores containing heavy metals 
from ancient Roman foundries testify (Hong et al. 1996). 
During Medieval times, copper was mobilised across Europe primarily by Germanic 
metallurgists who established settlements near mines and developed distinctive cultures 
based on copper (Asmus 2012). Extensive forests were cleared to provide fuel for 
copper furnaces, a process that occurred in many places, including the mining town of 
Falun in Central Sweden (Morin 2013). Copper transformed Sweden into a European 
super power in the 17th century, at the time when Falun was producing two thirds of the 
world’s copper supply (Enghag 2004). Copper and coal also turned Wales into the first 
industrialised nation of the world in the 19th century, marking a new milestone in 
copper’s existence (Morin 2013). Coal provided the energy that the United Kingdom was 
previously lacking because of its relative shortage of forests compared to mainland 
Europe, while new shipping technologies and stable trade routes allowed Swansea to 
economically smelt copper sourced from around the world (ibid). Copper smelting in 
Swansea ravaged vegetation and constrained all sorts of agricultural activities due to 
noxious copper smoke that dispersed heavy metals and acid rain in the surrounding 
valleys (Hughes 2000). 
Copper smelting declined in Swansea during the late 19th century as a consequence of 
increasing competition, which came mainly from the discovery of rich mining sites in the 
United States, such as that of Butte in Montana. The expansion of copper mining in 
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America coincided with the push for electrification that relied heavily on copper wires 
(Morin 2013). American entrepreneurs expanded their operations into Latin America, 
particularly Mexico and Chile. By the end of the 20th century, Chile had become the 
world’s largest copper producer and experienced profound political turmoil in no small 
part as a consequence of nationalising copper production assets previously owned by 
American corporations (Moran 1975). 
Today, Chile extracts nearly one-third of the copper mined in the world each year, while 
China consumes up to 80% of Chile’s annual production and produces one-third of the 
world’s refined copper output (ICSG 2014). At the same time, the US’s population, which 
amounts to just 4.4% of the world’s total, consumes around 10% of global copper 
production per year (Rogich and Matos 2008). Volumes, benefits and damages 
produced by copper are unevenly distributed across the world, with those inequalities 
giving form to what copper has become nowadays. The following section will address 
the role of copper in the production of legitimacy.  
4.4 Legitimacy 
Copper requires favourable atmospheric conditions to circulate, particularly for extraction 
(mining) and processing (mostly smelting and refining) as these are the most likely to 
generate conflicts. In this sense, those conditions are the result of negotiations that 
balance the negative and positive impacts of copper to allow its inclusion in the political 
community. There are expectations that copper will be a good democratic citizen, by 
respecting laws and paying its fair share of taxes; nevertheless, these good citizen 
expectations are relaxed by demands of competitiveness and profitability (e.g. tolerance 
of higher levels of pollution or lower taxes as ways of attracting copper towards specific 
countries36). Nevertheless, the acceptance of lower standards goes hand in hand with a 
necessary legitimation of copper that highlights the value of its contributions. This 
legitimation often takes the form of corporate social responsibility, defined as the duty of 
every corporate body to protect the interests of society at large (Holme and Watts 2000). 
Interestingly, actions taken under corporate social responsibility schemes tend to focus 
on welfare initiatives rather than targeting or fixing the source of public discontent 
associated with, for example, the environmental impacts of corporate activities (Fleming 
and Jones 2013). 
                                                
36 Chilean copper production grew during Pinochet’s dictatorship in no small part because there were no 
environmental standards for pollution control, which allowed an unfair advantage compared to increasingly 
regulated mining sectors, particularly in the US and Canada.  
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Eduardo Gudynas (2008) has identified the emergence of forms of what may be called 
corporate social responsibility as part of the process he labels “new extractivism.” For 
Gudynas, new extractivism refers to the growing support of left wing progressive 
governments in Latin America for forms of export-driven natural resource exploitation 
that were previously seen as destructive and damaging for local economies. 
Governments have taken aggressive roles in promoting the extraction of resources 
through loose enforcement of environmental regulations and tax regimes that generously 
favour private investors. According to Gudynas, governments link the revenues received 
from extractivist corporations to the financial support of welfare programs as a way of 
gaining legitimacy for both corporations and governments, as well as appeasing local 
social demands.  
The search for legitimacy has been a significant part of the deployment of copper since 
at least the 20th century. Daniel Guggenheim was a well-known American businessman 
who made a good part of his fortune in the copper mining industry. Guggenheim was 
responsible for intensifying copper mining in North America as well as developing the 
Chuquicamata project in Chile, a mine that for many years was the biggest open pit 
copper mine in the world (O'Brien 1989). Chuquicamata constitutes a prime example of 
how Guggenheim conducted his business: opening a mine under harsh conditions in the 
Chilean desert with no water available. Similarly, Guggenheim once built a railroad over 
a moving glacier in Alaska in order to reach a copper mine (Grauman 1978). The 
improbable success of Guggenheim’s projects was generally enabled by, or even 
predicated on, environmental destruction and a heavy toll on the wellbeing of workers 
(Dumett 2009). These actions were facilitated to a great extent by the support of his 
brother Simon, a senator, who defended him against unfavourable regulations (Davis 
1988). In parallel, and perhaps as an antidote, to his business activities, Guggenheim 
provided generous funding to many philanthropic foundations that have made grants 
available for scientific and artistic endeavours even long after his death. Today, the 
Guggenheim surname is mostly associated with creativity and museums rather than the 
controversial aspects of the family fortune’s origins. 
Corporations in Chile use similar strategies to rehabilitate the public image of their 
fortunes derived from copper production, such as BHP Billiton’s sponsoring of two of the 
most prominent cultural events in contemporary Chile. Santiago a Mil (“Santiago for a 
Thousand”, a reference to the festival’s low entry fee of only 1,000 Chilean pesos) is the 
most important summer festival in Chile. Originally dedicated to theatre, it has begun to 
encompass a series of performing arts including massive urban interventions reaching 
more than 500,000 people in 2015 (EFE 2015). Santiago en 100 Palabras (“Santiago in 
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100 Words”) is one of the dearest and most popular literary competitions in Chile, 
receiving 44,034 submissions to its open call for entries in 2015 (Lepe 2015). The 
winning stories from the contest are exhibited at Santiago’s metro stations, which have a 
daily average of 2.5 million users. Both the Santiago a Mil festival and the Santiago en 
100 Palabras have in common the support provided by the largest private copper 
company operating in Chile, BHP Billiton. BHP has been very active in donating funds to 
highly visible initiatives like Santiago a Mil and Santiago en 100 Palabras, which have 
expanded into regional versions as well, but also to museums, music festivals and other 
prominent cultural activities (BHP Billiton 2015). This donation plan seems wise given 
the negative sentiments of Chileans towards private mining corporations because of 
their role in the reversal of the nationalization process of the 1970s as well as the 
relatively low level of taxes and royalties that BHP pays. BHP initiatives are probably the 
most notable public relations campaign from a copper mining actor seeking to legitimate 
the perceived unfairness of its profits, which have jumped up to 50% in recent years 
(Ramos 2011), through donations for cultural activities. 
Since the former Chilean president Salvador Allende proclaimed in 1971 that copper is 
the salary of Chile, generations of Chileans have been raised with a sense of pride 
regarding copper and its formidable contribution to the national budget. In 2011 copper’s 
share reached 18% of the total revenue of the Chilean government, with almost half of 
that contribution coming from the operations of CODELCO (Chilean National Copper 
Corporation). CODELCO’s position as a public corporation entails some complexities 
considering the inherent conflict of interest in the Chilean state’s role as both regulator 
and owner of highly polluting facilities. This incompatibility became particularly evident 
during Pinochet’s dictatorship (1973-1990), a period when the environmental impacts of 
mining were openly dismissed or denied altogether. After the return to democratic rule in 
1990, the environmental impacts of CODELCO’s operations have slowly been mitigated 
through the introduction of environmental regulations. However, these regulations have 
been more focused on maintaining the profitability of copper production rather than 
looking for comprehensive solutions to pressing environmental issues such as air and 
soil pollution. The latter is likely a consequence of the deep connection between copper 
profits and political success in Chile; the economic performance of the copper industry is 
intimately tied to the notion of good government even when the production of that copper 
extracts a heavy cost from the environment and the health of the Chilean people.  
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4.5 Energy 
Iceland has become one of the largest aluminium smelter sites in the world. This is to a 
great extent due to the availability of cheap energy coming from geothermal and 
hydroelectric sources on this volcanic island nation, which has been the target of 
additional subsidies from the Icelandic government in a move to attract foreign 
investment to the country (Sheller 2014). Currently, nearly 80% of all electricity produced 
in Iceland is used by the aluminium industry (Icelandic Association of Aluminium 
Producers 2015) and there are plans to sell power through a submarine cable to 
European Union countries desperate to meet their renewable energy targets. However, 
this energy bonanza has come at the great price of flooding valuable conservation areas 
in the Icelandic highlands to build hydroelectric dams in the name of industrial progress 
(Sheller 2014). 
The alchemy that shapes the materiality of the contemporary world consists in a 
continuous reduction of certain things, such as landscapes and fossilised sediments, into 
energy to produce other things, such disposable soda cans and airplanes. The energy 
and resource intensive lifestyles currently enjoyed by a hefty portion of humanity require 
a multiplicity of these transformations. The morality of the technosphere seems to 
override the morality of other earthly entities; in this sense human exceptionalism is 
expanded as a shield into the nonhuman dwellers of the technosphere. The work of Gay 
Hawkins (Hawkins 2009; Hawkins et al. 2015) on plastic bottles shows how the potency 
of bottles in everyday life activities becomes an active political asset. In other words, the 
incorporation of bottles as a necessary mundane object obscures the costly 
transformations associated with their production. 
In May 2011, the Chilean government approved HydroAysen, a project consisting of five 
dams across two rivers, Baker and Pascua, in the Aysén region of Chilean Patagonia. 
This approval sparked a quick popular response, with people flooding the streets of 
Santiago and the rest of the country in numbers not seen since the fight against 
Pinochet’s dictatorship in the 1980s. This successful response, which led to the 
cancelation of the dam project in 2014, can be seen as a strong demand for the 
democratisation of large infrastructure decision-making. However, the search for more 
specific motivations of the resistance quickly reveals an inescapable connection to 
copper. For the majority of Chileans it seemed outrageous to destroy Patagonian rivers 
and other protected areas along the 2000 km transmission line required to transport the 
power to mining sector sites in the north (Reynoso-Palley 2011). The HydroAysen 
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controversy was, in this sense, a competition between copper and Patagonia, and the 
collective action that stopped the subordination of two Patagonian rivers to the needs of 
copper represents a substantial shift for Chilean politics—an unusual refusal of the 
privileged position that copper has traditionally enjoyed in relation to nearly all other 
entities and practices. This confrontation can be seen as a matter of ontological politics 
(Mol 1999) as the intensification of Patagonian qualities limited copper’s capacity to 
dispose of other entities in favour of its own expansion. 
On average, copper devoured 32.4% of the total electricity consumed in Chile between 
2001 and 2013, and 10.8% of all sources of energy when taking into consideration 
transportation fuel and firewood (Comisión Chilena del Cobre 2015). Most of the 
electricity used by the copper industry in Chile over the last decades has been produced 
by coal, contributing directly to global warming. According to Harmsen, Roes and Patel 
(2013) the deteriorating quality of copper ores mined in the coming decades will require 
even greater amounts of energy to produce copper. Despite the intensive use of energy 
that characterises copper production, data from the European Copper Institute (2015) 
suggests that copper actually contributes to reducing greenhouse emissions because it 
increases energy efficiency by reducing losses in wires and it is also a primary material 
for renewable energy infrastructures. In other words, this argument seeks to justify the 
current destruction caused by the fossil fuel based production of copper in the name of 
copper’s relatively meagre post-production contributions to energy saving—a logic that 
reflects the popular conception of renewable energies as the silver bullet for the 
ecological crisis that humans face in the Anthropocene.  
The relative weight given to climate change and fossil fuels overlooks other dimensions 
of the ecological crisis related to resources consumption, a full reconsideration of which 
would render some contemporary human lifestyles unviable. This conclusion becomes 
evident if we consider that, even if unlimited energy is achieved through renewable 
sources, the Earth has limited material resources. For this reason, it is possible to 
speculate that renewable energies are likely to prolong the ecological crisis rather than 
providing a solution if efforts are not simultaneously undertaken to curb consumption. In 
oversimplified terms, producing more copper to produce more energy to produce more 
copper represents yet another form of Schnaiberg’s (1980) treadmill of production.  
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4.6 Waste 
The Earth’s processes are all about circulation: elements are constantly mobilised and 
temporarily stored in the unfolding of multiple phenomena. In the emergence of the 
discipline of medical geology (Selinus 2013), there is a notable response to the specific 
ways in which these dynamics are expressed in the Anthropocene, namely that these 
patterns of circulation are becoming increasingly uncertain at the same time that human 
and animal exposure to toxic pollution and meteorological catastrophes is increasing. 
Mining is a process situated neatly at the centre of this problématique as the accelerated 
consumption of metals in the last century has been a driver for energy production as well 
as for the circulation of matter that has been stored for millions of years in the earth’s 
bowels. Since more than 96% of all the copper ever used by humanity has been 
extracted since 1900 (Chatterjee and Ghosh 2015), it follows that a similarly astonishing 
percentage of copper-related waste has been produced during the same century. 
Copper must shed disproportionate amounts of waste in order to become a commodity 
relevant to market transactions. Toxic waste directly linked to copper production comes 
predominantly from two sources: first, from the process of concentration and, second, 
from the processes of smelting and refining. Both processes are intended to separate 
copper from other valuable metals and purify it from disposable elements. The trade 
value of copper as a commodity corresponds to the final refined product. It was 
estimated that by 2002, specifically for the case of Chile, the production of one tonne of 
refined copper required on average the smelting of 2.93 tonnes of concentrate, in turn 
yielding 168.98 tonnes of mine waste, 90.20 tonnes of dry mill tailing, 2.05 tonnes of 
sulphuric acid, 1.50 tonnes of slag, 0.26 tonnes of SO2 and 0.12 tonnes of CO2 (Goonan 
2005). From these by-products, tailings constitute the most serious environmental 
impact of copper mining (Kossoff et al. 2014), one that is likely to remain for centuries 
after mines are closed. Pollution from smelting and refining consists mostly of airborne 
emissions of sulphurs, particulate matter and heavy metals. While these emissions are 
relatively easy to control with best available current technologies such as double flash, 
this level of mitigation comes at a price that is only covered by a few facilities around the 
world. 
Despite its considerable environmental downsides, copper does not appear to be a 
highly controversial actor—at least not one that features frequently in headlines as do 
fossil fuels and other more glamorous commodities. According to Muradian et al. (2004), 
this silence can be explained by remoteness of copper production. These authors refer 
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to remoteness primarily in national contexts, particularly the Chilean case in which the 
majority of copper mines are located near the Atacama Desert, hundreds and even 
thousands of kilometres from Santiago and the majority of the population. Copper mines 
in Indonesia, Australia, China, Congo and other relevant producers are similarly situated. 
There are two additional ways to understand this concept of remoteness that renders 
copper waste almost invisible: first, the majority of copper extraction today occurs in 
regions that have traditionally been labelled the “Global South”, which connotes the 
important distance between those who consume copper, enjoying its benefits, and those 
who produce copper, suffering its disadvantages. Second, remoteness is expressed as 
social distance, taking into account that the humans usually affected by copper mining 
are indigenous or vulnerable communities as has been the case with Andean 
communities in Chile and Peru (Bebbington et al. 2008) as well as West Papuan 
indigenous communities in Indonesia (Billings 2015). 
The concept of “sacrifice zone” has been used to describe the extensive indigenous land 
area affected by copper waste around the Grasberg mine in West Papua (Abrash and 
Kennedy 2002). Activists have labelled Quintero Bay, an area of extensive copper 
smelter and industrial activity in Central Chile, with the same concept (Oceana 2012e; 
Vallejo and Liberona 2012). In both cases, some actors see waste and destruction as 
unavoidable outcomes of copper mining, while others see them as signs of wickedness, 
technical negligence and political abuse. Serres (2011) claims that waste is a form of 
spatial appropriation by the polluter, who in this way limits possibilities of coexistence. 
Copper’s need to produce waste, and in many cases not dispose of it properly, in order 
to cut costs and increase profits, tends to be justified as a form of necessary sacrifice in 
some producing countries. The question remains if copper benefits can really justify the 
sacrifices it causes from a pluralistic perspective. 
4.7 Recycling 
During the last century more copper has circulated over the surface of the planet than in 
the whole of humanity’s existence (Chatterjee and Ghosh 2015). This is a good example 
of what the Anthropocene means in practice, the unusual circulation of matter, driven by 
anthropic forces, that takes a geological scale. However, the specific distribution of this 
phenomenon, in particular the concentration of copper in the richest regions of the world, 
gives credit to Sloterdijk’s (2014) depiction of the Anthropocene as the Eurocene. The 
massive mobilisation and consumption of resources that has taken place in recent 
centuries has disparately benefited specific regions of the world, while the effects of 
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these processes have been felt on the whole planet. In many cases, those who have 
contributed less to the mess are paying the worst consequences (Tóth 2009). In line with 
that, copper has boosted human affordabilities, however, not for the whole of humanity. 
This trend of inequity is still alive and the recyclability of copper contributes to patterns of 
uneven development. Those countries that have accumulated copper for years have a 
privileged access to cheap and good quality copper, while those that have not, need to 
access a more expensive and generally more environmentally damaging one. 
According to some estimates, the total volume of copper extracted between 1910 and 
2010 amounts to nearly 78.5 kg per capita for a population of 7 billion people (Glöser et 
al. 2013). The US estimates its annual copper needs at nearly 5.9 kg per year (National 
Mining Association 2015). In order to match the current US living standards for the 
world’s population, it would be necessary to use in less than 14 years the whole copper 
production of a century. This is, however, oversimplified, considering that those 5.9 kg 
are added to an existing infrastructure accumulated for decades, which is almost non-
existent in extensive regions of the planet. The copper accumulated in buildings, 
infrastructures, industrial equipment and consumer goods, plus the copper contained in 
waste streams, is all potentially recyclable. Copper has the advantage that it is not a 
one-time use commodity like oil, which energy needs to be transformed into something 
else to accumulate wealth. Copper can be reused multiple times and it does not lose 
considerable value or properties when recycled. 
The brilliant quality of copper as an endlessly recyclable resource is nonetheless likely to 
benefit mostly those who have been already privileged by the use of copper. The largest 
copper recycler in the world, Aurubis, has most of its operations in Europe. This aligns 
with the ready availability of waste copper in that region. Copper produced through 
recycling consumes only 15% of the energy required to produce the same amount of 
copper from ore (Hosford 2013), while it is for the most part free of the potentially 
pollutant elements contained in the copper freshly taken from the ground, like arsenic 
and sulphurs. This situation creates inequalities, as nations aspiring to meet higher living 
standards in the industrial sense, cannot follow the same emissions intensive path of 
development in a climate change era.  
It is possible to argue that copper recyclability makes viable a temporary extension of the 
resource intensive lifestyles of rich countries, as it slows down the pressure on the 
overall stock of resources. Phenomena like urban mining (Krook and Baas 2013), show 
us the extent of material accumulation processes in the Anthropocene, as human driven 
processes have created abundant deposits of minerals that can be mined in a profitable 
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way. This factor shows us with immense clarity how inequalities can potentially be 
extended into the future as a consequence of nonhuman affordabilities. 
4.8 Summary 
Copper production sites from different periods of human history can be visited today. 
They stand as testimonies to the long term affair between humans and metals. At Falun, 
Butte, Swansea, Sewell, or Río Tinto, attractive architecture is combined with a 
persistent pollution that has, in some cases, been in place for centuries. Copper has 
been continuously welcomed and valued for its properties, despite its proneness to 
environmental destruction. The existence of those sites offer deep insights into “robbing 
Peter to pay Paul” sacrifice dynamics, which justify the destruction of one site to 
supposedly improve something else. Lives have been sacrificed to give room for copper; 
however, in many cases the base of those sacrifices seems to be long gone. 
Copper is a constitutive part of humanity today, from its presence as a fundamental trace 
element in human bodies to the large infrastructures that silently provide us the comfort 
of our everyday lives. Nevertheless, copper production is not benevolent and while some 
humans disproportionately enjoy the benefits of copper, others have to cope with the 
impacts caused by its existential needs. The inequalities regarding copper are not just 
related to impacts, but also to access, as not all humans can enjoy the benefits of 
infrastructures that are deemed basic for rich countries, such as plumbing. There is 
simply not enough copper for the rates of consumption of the richest countries of the 
world, but copper can provide important benefits for humanity if it is distributed in a fairer 
way. Maybe the time will come for a human right to copper as it is claimed today with 
water. 
Given contemporary trends, copper will keep and probably increase its relevance in the 
future; nevertheless, it seems desirable that additional demands are made to copper’s 
existence. Particularly important is to render mining waste visible and accountable, 
visibility and accountability is also needed to deal with the historical pollution stored in 
tailing dams, a matter of great inequality considering that, given current conditions, this 
is a toll likely to be paid exclusively by future generations of producing nations. 
Additional demands should be made to copper processing, allowing into markets only 
copper produced with technologies that guarantee the maximum possible capture of 
emissions. Standards should also be put in place for the sources of energy and water 
used to produce copper, placing more stringent limits to its environmental impacts. 
 Chapter 4. On the existential needs of copper 
Coppered Lives 90
Copper existence has been favoured to the detriment of other human and nonhuman 
existences, resulting in immoral, and sometimes barely breathable, atmospheres. The 
challenge in times of the Anthropocene is to overcome that immorality to shape less 
resource intensive human practices that could allow a fairer coexistence with copper. 
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No matter where you travel, the landscape is 
recognizable. All over the world it is cluttered with cooling 
towers and parking lots, agribusiness and megacities. But 
now that development is ending – earth was the wrong 
planet for this kind of construction – the growth projects 
are rapidly turning into ruins, into junk, among which we 
must learn to live.  
Ivan Illich (2010, p. 95)
 Chapter 5. Copper development in Ventanas  
Coppered Lives 92
5.1 Introduction 
This chapter presents a genealogy of Quintero Bay as a sacrifice zone by tracing the 
intertwined trajectories of industrialisation and environmental degradation in Quintero 
Bay. It details multiple historical processes that combined and reinforced each other, 
focusing on the crucial foundational period in the making of this sacrifice zone from 
(1955-1973) as well as its trajectory under the Pinochet dictatorship (1973-1990). It 
demonstrates the evolution of various paradigms used to manage, or leave unmanaged, 
the environment of Quintero Bay, including the concepts of agriculture and human rights. 
In doing so, this chapter reveals the fundamental irony of this place’s existence as a 
sacrifice zone: whereas the industrial park in Quintero Bay was created in the 1950s to 
be the engine of economic growth that would launch Chile into the ranks of “developed” 
countries, today the problem of its rampant pollution and utter lack of effective 
environmental regulation constitute the nation’s most “underdeveloped” aspects. 
In presenting Quintero Bay’s origins as a sacrifice zone, this chapter undertakes the 
daunting task of explaining complex political, economic, and environmental history in 
Chile, as well as crucial international developments, over roughly three decades. For this 
reason, this chapter cannot provide a deep and exhaustive account of each of the 
forces, factors, and contingencies at work in the history of Quintero Bay. Instead, the 
purpose of this chapter to present the details most relevant for understanding the 
“chronic” nature of Quintero Bay’s emergence as a sacrifice zone, i.e. the many political 
configurations across thirty years of both democracy and dictatorship that consistently 
subordinated human and environmental well-being in this locality to supposedly greater 
values of economic growth and national interest.  
The historical documents, including original archival material, assessed by this chapter 
reveal a poignant consciousness of the risks to human and environmental health 
involved in the project that was eventually disregarded in the name of economic 
efficiency. In other words, the logics of sacrifice were imbricated in the conception, 
planning and construction of Ventanas Industrial Complex from its very beginnings in the 
1950s. Examining the conflicts between the mining and agriculture sector, the bearer of 
environmental concerns at that time, demonstrates how the logics of sacrifice were 
further implanted and enacted in public and private institutions in Chile. This chapter 
shows how sacrifice logics in the management of Ventanas continued through a series 
of democratic governments, including in the administration of Salvador Allende, and 
persisted even despite the rupture of the 1973 coup and subsequent period of 
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dictatorship under Pinochet. In this sense, we can better understand the sacrifice zone 
of Quintero Bay not as something that emerged as industrial activity began to degrade 
the environment, but as a phenomenon that was consciously decided, planned, and 
managed according to the values of development and “national interest” over human 
and environmental life.  
As a brief overview of the chapter’s main takeaway points, Section 5.2 introduces the 
perspective of copper as development that led to the direct involvement of the Chilean 
state in the mining sector. Section 5.3 details the institutional antecedents for the 
planning and managing of Ventanas Industrial Complex from the perspective of public 
administration, while Section 5.4 traces the steps of assessment and planning that 
preceded the construction of the Las Ventanas Industrial Complex. The following 
Section 5.5 juxtaposes the glorification of the Ventanas industrial park in the 1960s with 
the simultaneous emergence of the environment as a national concern as well as the 
first demands for government compensation for environmental damage at Quintero Bay. 
In section 5.6, I identify several ways in which the Pinochet regime contributed to the 
continuation of the destruction of Quintero Bay, while at the same time internal conflicts 
between different sectors of the government favoured the emergence of community 
based collective action. Section 5.7 summarises how these conflicts highlight the 
extensive failures in the approach of the state to matters of technology and environment 
at Quintero Bay and their imbrication with logics of sacrifice.     
5.2 Copper as development 
Article 10 of the Chilean Constitution of 1925 guaranteed: 
The protection of labor, industry, and social welfare initiatives, especially as they 
relate to a healthy accommodation and the economic conditions of life, to provide 
each inhabitant with a minimum welfare, adequate to satisfy their personal needs 
and those of their family […] No type of work or industry can be prohibited, 
unless they are against morality, safety or public health […] It is the duty of the 
state to look after the public health and the hygienic welfare of the country. 
The authors of the 1925 Constitution brought together the concern for welfare, public 
health and industry as major subjects of protection, placing them all of them under the 
same article. They embraced the risk of industrialisation, while taking responsibility of 
health protection in the name of welfare improvements. This gesture seems to be 
foundational in the developmentalist strategies that the Chilean state would follow in the 
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coming years, strategies that emphasised the improvement of living conditions through 
an accelerated economic growth focused on industrialisation.  
Few years after the approval of the new Constitution, the Chilean economy collapsed in 
tandem with the Great Depression. One of the characteristic aspects of that economic 
crisis for Chile was the final collapse of the saltpetre economy,37 making the impact of 
the crisis even more difficult to weather. Since 1870, the Chilean state had been 
benefiting from the revenues produced by the exploitation of nitrates38 in the north of the 
country, formerly Peruvian territory. The scale of these benefit exceeded 50% of total 
state income between 1911-1915, nevertheless, this money was mostly invested in 
luxury consumption for the elite rather than relevant national infrastructures (Jobet 
1951). The collapse of the international market for saltpetre was to a great extent a 
consequence of the commercial development of the Haber-Bosch process in Germany,39 
a synthetic alternative to the Chilean product; nevertheless, the lack of foresight was 
squarely blamed on a passive state.  
The reaction to this collapse was accelerated investment in the public sector, a process 
that began with state-owned credit institutions and later turned into the direct 
involvement of the state in productive activities. The doctrine for this period was 
industrialisation through import substitution as a pathway towards balancing national 
accounts and reducing foreign dependency. The most iconic moment in the trajectory of 
the developmentalist state was the brief presidency of Predro Aguirre Cerda (1938-
1941), whose government established the framework for a large scale process of 
industrialisation. The core of that industrialisation framework was the Production 
Development Corporation (CORFO), an agency with a mandate to fund and manage 
public and semi-public industrial infrastructure. The momentum of this investment was 
reached during the period known as the Radical Governments (1938-1952). 
Middle class groups saw a steady increase in their participation with the substantive 
reforms that took place after the publication of the 1925 Constitution. This participation 
was stimulated to a great extent by the expanding coverage of the public education 
network and welfare services, and by the general increase in public spending that led to 
                                                
37 Since the decade of 1870 to 1920, the Chilean economy was primarily based on the export of a 
mineral form of potassium nitrate known as saltpetre. 
38 Those nitrates were used primarily as fertilisers, by 1900 Chile was exporting two thirds of all 
the fertiliser consumed in the world (Wisniak and Garces 2001). 
39 The Haber-Bosch process consists in the controlled fixation of nitrogen from the atmosphere, 
an inexpensive process that enabled massive increases in productivity in the food sector around 
the world during the 20th century, while at the same time  its impact in the planetary nitrogen 
cycle is considered one of the precursors of the Anthropocene (Williams et al. 2016). 
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growing public sector employment. These groups were crucial in contributing to the 
expansion of the state intervention in the productive sector with their technical and 
professional skills, to some extent driving the process with their political involvement and 
support of parties holding that agenda. There was certainly a great amount of pride and 
nationalism in the process, nevertheless, lifestyle aspirations played a relevant role as 
well (Barr-Melej 2001). 
The construction of large state-owned industrial facilities was the translation of the 
interests of the state, business interest groups, professional associations and the 
residents of towns and cities located in the areas impacted by those projects. Three 
projects that started operations in the 1950s were of particular relevance given their 
expected economic benefits at multiple scales and the technical and financial40 
complexities involved in their construction: the Huachipato Iron and Steel Mill opened in 
1950 near the city of Concepción; the Concón Oil Refinery opened in 1955 near the 
cities of Valparaíso and Viña del Mar; and the Paipote Copper Smelter opened in 1952 
near the city of Copiapó.41  
As a balance to that sense of accomplishment, it is important to note that these three 
facilities played a significant role in polluting the areas where they were located, 
however, it seems that the lack of environmental awareness and the general excitement 
of the industrialisation process contributed to a desensitisation that “invisibilised”, to 
some extent, the degradation of Talcahuano and Concón Bays and the Copiapó valley 
(Danús V 2007).42 In this regard, the story of Ventanas is different, as the accumulation 
of national and international experiences of environmental degradation related to 
industrial activity were known and were made part of the discussion that led to the 
construction of the plant.  
The developmentalist state played a much stronger role protecting the process of 
industrialisation rather than the health of its citizens, upsetting the balance mandated by 
                                                
40 Chile negotiated infrastructure loans mainly through the American banking system, in particular 
the Eximbank. The creation of the World Bank in 1944, and the implementation of a program of 
development loans from 1947, provided further financial assistance to the Chilean 
industrialisation process. The first two development loans approved under the program were 
granted to the Chilean government (World Bank 2016). 
41 When the new emission standards were discussed for existing copper smelters in Chile in 
2011 , one of the reasons given for the poor environmental performance of the Paipote Smelter 
was a structural defective design that can be traced back to the origins of the project (SINIA 
2013). The chronicles of the period do not acknowledge any flaw and they reinforce the idea that 
this project was a test for the competencies of Chilean technicians (Danús 2007; Millán 2006). 
42 Danús (2007), laments retrospectively what he calls the lack of environmental awareness that 
led to the construction of Paipote in the Copiapó valley. In his perspective this situation would 
have been fixed by building the smelter in Chañaral (another area heavily impacted by copper 
mining), avoiding pollution and the clean-up bill that the state had to pay later. 
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the Constitution. The multiple and heterogeneous demands imposed on the state 
created a hierarchy in which environmental concerns took a very secondary position. 
Additionally, as will be shown later in this chapter and the thesis, the aesthetics of 
industrialisation became acceptable and desirable, while environmental impacts were 
transformed into necessary sacrifices.  
A very important aspect of the developmentalist state trajectory is its alliance with 
copper. Although copper is by no means the only pollutant industry with which the state 
became entangled, nevertheless, through the second half of the 20th century it became 
the single most important source of environmental conflicts in Chile. The alignment of 
copper interests and the Chilean state interest is one of the lasting legacies of the 
developmentalist state period, an alignment that survived even the dismantling of the 
productive and welfare structures of the state during Pinochet’s dictatorship (1973-
1990). 
5.3 Institutional antecedents to Ventanas 
An important aspect to consider when exploring how a project to develop an 
infrastructure facility turned into an environmental catastrophe is the institutional 
networks and arrangements that translated the needs of a productive sector into a 
matter of national interest.43 In this section I describe how copper was materialized 
inside the Chilean state and how that process shaped the design and assessment of 
Ventanas. 
A distinctive characteristic of the mining sector in the 1950s, the time when the Ventanas 
project was approved, was the influence exerted by the National Mining Society 
(SONAMI). SONAMI was created in 1883, articulating the interests of mostly owners of 
mid-sized operations and associations of small producers, whereas large-scale mining 
was emerging as a notoriously foreign owned phenomenon at that time. According to 
Baros (2013), the reasons for the formation of SONAMI included a shortage of 
technology and specialised labour in the mining sector and growing disputes with the the 
agricultural sector, the latter mostly coming from conflicts over the use of resources. 
After its creation, SONAMI received funding from the Chilean state for its operations, 
                                                
43 My interest in this thesis is to cover as many episodes as necessary in the trajectory of 
pollution in Quintero Bay. Therefore, I cannot advance a deeper exploration of this particular 
matter. The history of mining associations is immensely relevant to the environmental history of 
Chile, unfortunately, there are no studies yet that provide a detailed analysis of how the 
organisational development of the mining sector, and its expansion into professional associations 
and the state, created a space of immunity for the environmental performances of its associates. 
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and parliamentarians were part of the organisation while openly defending its interests in 
the parliament. A prime example of the latter was Hernán Videla Lira, who was president 
of the Senate and president of SONAMI at the same time (between 1958 and 1962).  
SONAMI developed a mining agenda shaped around the business needs of its members 
and progressively brought those concerns inside public institutions, aligning their 
interests with the national interest. The first milestone of this process was the creation of 
a state owned Mining Credit Union (CACREMI) in 1928 during the dictatorship of 
General Carlos Ibañez del Campo44 as an institution mandated with providing financial 
assistance, operating mining processing facilities and making purchases directly from 
producers. The first president of this institution, Osvaldo Martínez was at that time the 
secretary of SONAMI and, after leaving his post in CACREMI, became president of 
SONAMI in 1933. This institution was expected to pay fairer prices than other private 
buyers, however, in practice it ended up subsidising the mining activity after the constant 
pressure of SONAMI and the parliamentarians of mining regions (Danús V 2007). 
In 1930, with the support of SONAMI, the Institute of Mining Engineers (IIMCH) was 
created. Since its creation, this institution was intended to provide technical assistance in 
mining matters to the Chilean state. The role of this association and its engineers was to 
establish the need for processing facilities and assess the technical conditions for its 
development. Despite the fact that SONAMI and the IIMCH are two independent 
organisations, in practice they have operated together and usually their members have 
double militancy. SONAMI represents the mining producers, while the IIMCH represents 
the technical side of mining knowledge. The IIMCH was in a privileged position to offer 
its services considering that there were very few mining professionals, while at the same 
time keeping a strong grip on the development conditions of mining-related disciplines 
with a strong influence teaching mining subjects at the University of Chile. 
The second milestone in the involvement of the state in the copper sector was the 
construction of the Paipote smelter in the Copiapó Valley. After the collapse of saltpetre 
trade, copper became an increasingly relevant source of revenue for the Chilean state 
and was seen as a key factor for the country’s development (Meller 1990). Nevertheless, 
that development was limited by the fact that the most relevant copper mines in Chile 
were owned by US corporations (Anaconda and Kennecott) and the industrial 
processing of minerals was restricted to smelting, with no refineries in operation. The 
                                                
44 LIt was during Carlos Ibañez del Campo second presidency (1952-1958) that Las Ventanas 
smelter was approved. 
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consequences of this foreign control of mines were painfully felt by the Chilean state with 
the fixation of prices by the US during World War II and the Korean War.45 
Paipote was planned in the early 1940s, however, the conditions for its construction 
were only made possible after the end of WWII (Martínez 1992). To build and manage 
this smelter a society was formed between CACREMI and CORFO, the Paipote National 
Smelter Society (FUNAPAI). The technical assessment of the project was charged to 
engineers from the IIMCH, although a US metallurgist Archer Wheeler prepared the final 
project. Wheeler offered the first feasibility study for a future copper refinery in Central 
Chile, blueprinting the steps for the development of the industrial copper sector.  
The construction of Paipote smelter, which opened in 1952, required the investment of 
millions of dollars and integrated the mining production of an important area of the north 
of Chile. The perceived benefit of owning a smelter for the Chilean state was the 
accumulation of foreign currency as dollars were seen at that time as fundamental to 
balance the economy. Nevertheless, a smelter was not a definitive technological solution 
since the blister copper (compound typically containing between 95 and 98% of copper) 
produced by Paipote still had to be sent to the Norddeutsche Affinerie in Hamburg where 
it was refined to a 99.9% of purity. In order to have a real influence in the international 
copper market, building a national refinery was the next key step. 
With Paipote, the state created a business that gave Chile access to foreign currency, 
but at the same time created a dependence between the copper producers and the state 
(Ibañez 1992). The risk for the state was that to operate the plant it required the raw 
production of the local miners, but most of the producers were associated to SONAMI, 
giving a strong leverage to the latter when negotiating prices. At the same time, SONAMI 
was part of the FUNAPAI board, having a say in the business strategies and directions 
taken by the company. Additionally, the mining sector was a very relevant economic 
activity in the north of Chile, constituting a deciding factor in the election of 
parliamentarians that contributed to the mounting pressure over the pricing strategy of 
the FUNAPAI and CACREMI. It can be said that the way these different interests were 
assembled constrained changes in the sector, as the incentives to operate the smelter 
became independent of measurements of pure financial performance.  
In 1947 when the construction of Paipote was approved, SONAMI articulated how their 
interests were part of a general interest and how pollution could even be seen as a 
blessing: 
                                                
45 Fernandois (2001) suggests that such loss is a myth and the complexity of Chile-US relations 
implied many other transferences that were beneficial to Chile. 
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The increased maturity it will achieve, in this way, the extractive industry in our 
country, must not only mean an improvement in the conditions under which 
today's copper production is carried out. History shows that mining in this country 
has never held only for itself the benefits achieved. The very distribution of funds 
from one single copper tax, has enabled in recent times the financing of all kinds 
of projects: public works, pension adjustments, support for agriculture, etc. 
Nothing else will happen once the smoke from the chimney of the Paipote 
smelter have flooded the nearby mountains. Prosperity has always been like a 
benevolent fog, which not only surrounds the center that produces it, but spreads 
to all those places where another activity needs encouragement.46 (SONAMI 
1947, p. 252) 
The third milestone in this process of establishing mining institutions inside the Chilean 
state was the creation of the Ministry of Mining in 1953. Again SONAMI, according to its 
own account, played a key role in this process. The DFL 231 1953 from the Treasury 
indicated that the Ministry of Mining should: 
Develop, manage and implement the mining policy of the government, aimed to 
guide, promote and supervise the research, exploitation, benefit, processing, 
transport and commercialisation of all kinds of minerals. 
The ministry was created with a productivist mission and it can be said that, to some 
extent, a mining corporation was created inside the Chilean state. The Ministry of Mining 
had turbulent times in its beginning, with 12 ministers in its first 5 years. One of those 
ministers was Francisco Cuevas Mackenna, a future president of SONAMI (1965-1972). 
The existence of a ministry created a relatively autonomous political force inside the 
executive government, and the success of that force, considering the mission given to 
that ministry, was linked to the success of mining operations. 
The fourth milestone in this process was the Copper New Deal (Law 11,828 1955). This 
law established a new taxation system that lowered previous rates for the large-scale 
mining sector, a scheme that sought to reward production increases. The law also 
created an institutional network for the management of copper matters, which included 
the Copper Office (Departamento del Cobre) that later evolved into the National Copper 
Corporation of Chile (CODELCO), and played a crucial role during the processes of 
copper Chileanisation (1966) and Nationalization (1971). Another very important 
institution created by this law was the National Smelters Enterprise (ENAF). This 
                                                
46 The original in Spanish uses the word aliento, which can be translated as encouragement or 
breath, conforming a meaningful word play. 
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corporation was the “upgrade” of the FUNAPAI, this time with a mandate to build new 
smelting and refining infrastructure and a grant of steady funding of 2.5% of the taxes 
collected through the new system. 
The Copper New Deal was not welcomed by sectors that were pushing for the 
nationalization of all mines as the definitive solution (Fermandois et al. 2009); particularly 
when the drop in prices, experienced by the end of the 1950s with no major increases in 
production, led to reduced revenues.47 Nevertheless, the work of institutions like ENAF 
was welcomed as a possibility of reinforcing the work on the growing domestic industrial 
mining sector. The building of a copper refinery, a technology still not available in Chile, 
was finally turned into a possibility with the creation of ENAF, materializing the ambition 
of completing the whole process from extraction to refining in Chile. 
The fifth milestone was the creation of the National Mining Enterprise (ENAMI). ENAMI 
was created from the fusion of ENAF and CACREMI enacted by the Treasury’s DFL 153 
1960. It brought together all the mining properties and the credit and development role of 
CACREMI with the industrial role of ENAF managing Paipote, the future Ventanas and a 
network of concentration plants. SONAMI kept a role as part of the board of directors of 
ENAMI with two directors. The IIMCH was given one director seat out of the board of ten 
directors. ENAMI also inherited all the financial complexities and the entanglements of 
political and business interests attached to the organizations that preceded it, and to a 
great extent, those conflicts affected its possibilities to respond to the interests of those 
who were affected by its operations. 
The opening of Ventanas refinery in 1966 meant that the Chilean state was, for the first 
time, involved in all the aspects of the copper industry, including extraction, processing 
and direct international commercialisation. The following steps taken by the Chilean 
state regarding the copper industry are not related to the creation of new infrastructure, 
but the acquisition and expropriation of the existing infrastructure of foreign corporations 
through the Chileanisation (1966) and Nationalisation (1971) processes. For my 
analysis, those processes are relevant, but tangential to the events that led to the 
making of the environmental disaster of Quintero Bay. The relevance of these processes 
is that they increased level of involvement of the Chilean state in the copper industry 
once the nationalization process was completed, made the Chilean state further 
dependent of copper revenues and vulnerable to the fluctuations of copper markets. This 
                                                
47 Additionally, the revenues from the tax were targeted by multiple actors, among them the 
military, who obtained 15% of the total collection of the tax through a secret law (Law 13196 
1958) with a guaranteed minimum annual payment. 
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meant that in practice the Chilean state was “coppering” its decisions; a matter of 
particular relevance for the environmental performance of the state’s mining companies, 
ENAMI and CODELCO.  
5.4 Planning Ventanas 
After its formation in 1955, ENAF initiated a process to define the feasibility of a new 
smelter to process the mining production of central Chile. Such a facility had been 
considered by SONAMI, CACREMI and CORFO for over a decade without success 
given a lack of funding opportunities for infrastructures of that kind. The situation 
changed with the new funding opportunities coming from the Copper New Deal’s direct 
assignation and the technical capacities accumulated from the experience of building 
Paipote. Additionally, the Eximbank of the US and other European institutions were 
offering convenient long-term financing solution (SONAMI 1955, p. 3114). 
The final decision regarding the technical specifications and the location of the new 
complex was the responsibility of the ENAF board of directors. This board was 
composed by the Ministry of Mining, the Vice-President of CACREMI, two additional 
representatives of CACREMI, one representative of the President of the Republic, one 
representative of CORFO, one representative of the IIMCH and one representative of 
SONAMI. Each of the institutions involved in the process organised their own 
commission to solve what was going to be the best option, however, the multiple 
memberships of the board members and the arrangements of each organisation left 
SONAMI at the centre of the debate. This process was described by Hernán Videla Lira, 
who was president of SONAMI, director of ENAF representing CACREMI and also a 
senator of the Republic for the mining dependent provinces of Atacama and Coquimbo: 
To the meetings of the SONAMI commission attend the ENAF manager, our 
[SONAMI] vice-president, Mr. Jerónimo Pérez, who is also part of the CACREMI 
board and director of the ENAF, Mr. Domínguez, representative of of ENAF. In all 
truth this commission brings together all the other commissions. Hernan Videla 
Lira in (SONAMI 1956, p. 3244) 
This “endogamy” among the organisations involved in the process was expected by 
SONAMI to guarantee a very civilised decision-making process. The way SONAMI saw 
that process was that first feasibility studies were going to be commissioned, and then 
each organisation was going to form their own technical commission with the input of the 
sectors that they represented, defining in that way how their votes would be cast for the 
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ENAF board. However, the plan did not fare so well as factional differences emerged 
within SONAMI, unexpected technical issues challenged the original definition of the 
problem and actors that expected to take part in the process proliferated in number and 
created alliances that gained considerable influence. The process lasted between 1955 
until the very end of 1957, with the final decision to build in Quintero Bay being reached 
on 31 December. However, discussions continued with attempts to revise and even 
cancel the building of the complex. 
Below I will present the trajectories of the discussion regarding the construction and 
location of the copper smelter and refinery project. I will emphasise the specific aspects 
that led to the design that resulted in the polluting character of Ventanas’ facility. The 
planning stage of Ventanas smelter and refinery offers a slightly different story regarding 
the narrative that situates environmental concerns as marginal or non-existent. The 
environment, appearing as pollution by noxious gases, took a central stage in the debate 
for the construction of this smelter. Nonetheless, the interpretation and use given to the 
results of an impact assessment prepared by foreign experts48 led to decisions that 
shaped the hazardous character of the final design. As a consequence of that process, 
in 1964 the Chilean state opened, at a significative financial cost, a copper smelter with 
outdated technological features that became the first substantial step towards the 
degradation of Quintero Bay. My analysis here is based mainly on board meetings of 
SONAMI (1955-1960), communications received by the Ministry of Mining (1956-1959) 
lobbying for or against specific locations and the Parliamentary discussion that took 
place at the Chamber of Deputies (1956-1959).49  
  
                                                
48 This impact assessment seems to be the first of its kind in Chile and probably one of the first in 
the world made under a UN cooperation scheme 
49 This process has been described earlier by Sabatini, Mena and Vergara (1997), Folchi (2006) 
and Buschmann and Jacob {, 2013 #2467}, however, there are many elements of the debate that 
led to the construction of Ventanas smelter and refinery that have been overlooked, reducing the 
importance of this period in the overall biography of the industrial complex. Folchi’s work is more 
consistent in that aspect, but there are still some gaps in his work that the present work is filling. 
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5.4.1 Preliminary studies of financial feasibility 
Feasibility studies existed for a copper refinery in Central Chile since 1943. The San 
Antonio plan was outlined by CORFO,50 which commissioned a study by a New York 
based metallurgist, Mr. Archer Wheeler, who provided CORFO with a draft technical 
project, a budget and a business plan.51 A new study was commissioned in 1949 to 
mining engineer Laín Diez (1949), who proposed building a copper refinery in 
Huachipato (Talcahuano Bay) to take advantage of the coal extracted from Lota. In 
1951, Diez made an update to the report and Quintero Bay appeared for the first time as 
a viable option, although at this time it was relegated to second best competing with 
Huachipato because Quintero Bay would require large investments in infrastructures and 
negotiations with multiple real estate interests (Diez 1951). After that, the refinery project 
was shelved and instead a growing interest was devoted to the possibility of 
rehabilitating the facilities of the Chagres smelter in the San Felipe valley, which had 
been closed since 1945 as a consequence of its toxic effects over the agricultural 
production of the Llay Llay valley (Folchi 2006).  
In January 1955 FUNAPAI52 commissioned a technical report to its metallurgical advisor 
Julio Domínguez (1955), who proposed rehabilitating Chagres as a temporary solution 
until funding was available for a large smelter and possibly a refinery.53 Another element 
of this concerned technological matters because, as Domínguez argued, since the new 
smelter was intended to be a “custom-smelter” characterised for buying concentrate 
from multiple independent producers, instead of being associated to a specific mine, the 
appropriate technology would be a reverberatory furnace instead of the recently 
developed Outokumpu flash oven. A reverberatory furnace operates using fuel to heat 
concentrates while the flash oven uses the oxygen contained in the concentrate as fuel. 
The flash process has a significantly better environmental performance as it is a closed 
process that allows the management of polluting gases, while the reverberatory furnace 
is an open process. The basis for Domínguez suggestion was that the quality of the 
concentrate used to feed a flash oven should be homogeneous, something beyond 
                                                
50 The port of San Antonio was chosen for three main reasons: low land price, low overall freight 
costs, and finally because of its proximity to Santiago, which was expected to play a fundamental 
role in the further transformation of refined copper into other industrial products. 
51 According to Lain Diez(1949), the project did not prosper as a consequence of the 
characteristics that development was adopting in Chile and the incapacity of the Chilean 
Electricity Company (CHILECTRA) to supply the growing demand in the area of the project. 
52 It appears, by looking at the board meeting of SONAMI, that the majority the technical 
assessments requested for the construction of the copper smelter and refinery were prepared by 
officers of ENAF who were members of the IIMCH and sometimes even SONAMI. 
53 Alternatively he recommended La Calera, although it presented a major flaw as it was far from 
a port. 
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control for a custom smelter buying concentrates from small miners that produce mainly 
low-grade concentrates. However, at the same time the report suggested that low-grade 
concentrates should not end up in smelters and instead should be processed by a 
national network of concentration plants.54 
In December 1955 a new study was presented by Carlos Neuenschwander that 
disregarded the possibility of Chagres, leaving it only as last resort (Neuenschwander 
1955). He recommended that the new smelter should include the most up-to-date 
technology, involving the use of a flash oven, which was seen as an energy efficient 
technology that would optimise the recovery of sulphuric acid.55 In terms of location, the 
report proposed Quintero Bay, an assessment framed mainly in terms of freight costs, 
the availability of fuel from the Concón oil refinery (located 20 kms south of Quintero 
Bay), and the availability of land.56 In December 1955, Marín Rodríguez presented a 
feasibility study for the future smelter and in January 1956 a feasibility study for the 
refinery. Rodríguez’s studies were mainly focused on operational costs (Rodríguez 
1955; Rodríguez 1956). Using statistics of copper production and historical tendencies 
he determined the need of these facilities and the location between the port of 
Valparaíso and Quintero Bay. Almost half of the December study was dedicated to 
analysing in-depth the possibility of Chagres as a backup plan. The study made 
recommendations in other areas, although there was no evidence presented to support 
them.57  
After these initial studies were presented to the ENAF board, new studies were 
commissioned, however, these were mainly reports based on existing studies from the 
organisations with representation on the board. In 1956, ENAF commissioned a survey 
                                                
54 Domínguez was invited in November of 1955 to a meeting of SONAMI to discuss his findings 
with representatives of small scale producers (SONAMI 1955, pp. 3114-3120).  At this meeting he 
insisted on his plan to use Chagres as a temporary option, however SONAMI councillors seemed 
much more inclined to the possibility of directly investing in a new smelter. The Vice-President of 
SONAMI went even further by suggesting that the acquisition of the smelter could be separated 
from its location, as in his view the “requirements for a smelter do not vary much with the 
topography of the terrain”. The vision of the ENAF manager present at the meeting was similar in 
the sense that he separated the technical assessment from the location assessment; the latter in 
his view should be given to the discussion of local boards (juntas de adelanto) . 
55 Other technologies were also suggested, like fluosolid roasting, and it was noted that experts 
from ENAF had travelled to the US to learn about those technologies. 
56 This was seen as a fundamental factor, given that the apparent plan was to pursue a large 
scale industrial park wherever the smelter was installed and also to save space for the 
construction of a copper refinery that according to the report had to be delayed for financial 
reasons. 
57 One such recommendation was the technical specifications provided for the smelter’s 
technology, in particular the use of reverberatory furnaces and their size. This recommendation is 
probably coming from the previous one made by Julio Domínguez. Again, repeating the pattern of 
previous studies, the conception of space presented in these studies is reduced to transportation 
routes, points of production and consumption, fuels and to a lesser extent, topographies. 
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of the mining producing provinces, sending engineers to visit producers and collect data.  
They also commissioned an expert report on pollution control. Interestingly, the vice-
president of SONAMI Francisco Cuevas58 did not like the idea of an increased number of 
technical reports and instead wanted SONAMI to have the final decision on the location 
of the copper processing facilities considering that, in his view, producers were going to 
be the parties most affected by that decision (SONAMI 1956, pp. 3243-3244). 
5.4.2 Organised communities campaigning for development through copper 
The discussions regarding the construction of the plant were kept confidential during 
1955 and the studies commissioned were made available only to the organisations that 
were taking part in the decision-making process. Nevertheless, local associations, 
particularly from the places mentioned in the feasibility studies, received news of the 
project and began lobbying campaigns to convince ENAF, the Chilean government and 
also public opinion that their locations were the most suitable for the construction of the 
project. Although many communities began campaigns, there were three that achieved 
major relevance; Quintero, Papudo and Los Vilos. This was; mostly because of their 
capacity to establish alliances, mobilise resources and because they were the favourite 
options according to technical reports. 
An interesting characteristic of the process was the leading role played by service clubs 
such as Rotary and Kiwanis as organisers of advancement committees and similar 
institutions that articulated local political and business interests. The role played by local 
middle classes associated with service clubs was very significant, translating 
technological development into a promise of progress and prosperity. Interestingly the 
arguments made by these associations during the campaign to secure the copper 
infrastructures was based on a developmentalist perspective favouring narratives that 
played down the features of the localities they were promoting for industrialisation and 
actively overlooked the potential negative impacts of industrial activity.59 
                                                
58 Cuevas her before the positions of National Treasurer and Minister of Mining. Additionally, he 
had commercial interests in Tamaya Mining, a company that owned mines in the Coquimbo 
province (Zeitlin and Ratcliff 2014). 
59 Jeffrey Charles’ (1993)  account of the emergence of service clubs in the US links middle class 
anxieties, expressed by an obsessive worshiping of business ethics success, as a force that has 
fuelled processes of industrialisation. That characterisation suggests a very specific will for 
improvement as the main driver for organisations like Rotary, Lions or Kiwanis. These service 
clubs were born at the beginning of the 20th century in Chicago and Detroit and quickly made their 
way across US cities and towns; an expansion process that then took them first to Canada and 
later around the world. Victoria De Grazia (2005) identifies Rotary, in particular, as a relevant 
actor exporting the American way of life, along with supermarkets, Hollywood culture, corporate 
advertising and mass consumption goods. For De Grazia these groups offered emerging 
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The Rotary Club of Valparaíso was the first club organised in Chile, founded in 1923.60 
The members of this club organised the Progress Centre of Valparaíso (CPV), an 
institution that sought to represent the interest of multiple groups of the area and use 
their influence to advance the industrialisation of the Valparaíso area. In the 1940s they 
successfully campaigned to influence the construction of an Oil Refinery in Concón and 
earlier they had done the same with health service infrastructure in Valparaíso. By the 
end of 1955, when the plans to build the smelter and refinery were leaked to the general 
public, Quintero Bay was considered a frontrunner to become the location of the 
project.61 The president of the CPV Gastón Ossa launched a campaign, based on 
enrolling academics and the media, to deal with the technical details of the selection 
process, which he described in the following way: 
Other opinions from Chilean and foreign experts were requested, hoping to find a 
better location. However, new professional reports coincided choosing Las 
Ventanas [Quintero Bay] as the right place. Unfortunately, these technical studies 
that dispassionately indicated the best solution, were not made public. It was not 
the least of the tasks of the Progress Centre to produce summaries of these 
reports and prepare a number of press articles published mainly in Santiago to 
form the opinion of Parliamentarians and other sectors with influence in the 
government. Repeated visits to the President of the Republic and his ministers, 
taking them new and powerful arguments; periodic meetings with senators and 
deputies of the Valparaíso region; public lectures at Valparaíso universities, 
completed the activities of this memorable campaign that was won in the end, 
thanks to the efforts of everyone and in particular the Valparaíso press that 
fought for the good cause with the enthusiasm and efficacy that characterise it.  
Gastón Ossa in (Folchi 2006, 458) 
                                                                                                                                              
European elites an opportunity to articulate their interests and at the same time provided them 
with a vehicle for public expression and legitimacy.  
 
In 1953 the Chilean Rotary published a book to celebrate their 30 years in Chile, stating that 
“Rotary has had the virtue of changing the way of being of a good part of our social 
conglomerate, it has changed its thinking and has given birth to new forms of action in the 
collective service. We have tried to seek in each case the solution instead of creating problems 
(González 1953, 67).  
60 In this sense it is important to notice that critical accounts of development have emphasised the 
role of knowledge and technical institutions, in relations of subalternity between developed and 
developing nations. However, little attention has been given to middle classes and their role in 
adopting and promoting the tenets of development and industrial progress.  
61 César Fuenzalida, a councillor of SONAMI, hinted earlier in 1955 to the Rotary members, the 
possibility of the construction of a smelter during a lecture named “Relevance of Mining for the 
National Economy.” 
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The CPV campaign was characterised by its constant appeal to the national interest and 
the enrolment of multiple interests (e.g. industrial, commercial, national security). The 
experience of doing similar campaigns provided a large advantage to the CPV as did the 
alliance with major media actors like the national El Mercurio and regional El Mercurio 
de Valparaíso. Additionally, this group held frequent meetings with the President of the 
Republic and other actors of high political relevance, a level of political access that was 
not available to other associations. 
The Lions Club of La Ligua organised a similar campaign to support the bid for Papudo. 
This campaigning seems to emulate many of the actions of the CPV, creating 
organisations that brought together a larger number of actors like the “Smelter in Papudo 
Defense Committee” and the more prominent “Petorca Department Intercommunal 
Economic Defence Committee” (CIDEP). The strategy of CIDEP was reactive, in the 
sense that they tried to contest scientific reports and claims from other associations 
playing down the value of the places potentially affected and the impact of pollution.  
The Centre for the Progress of Illapel along with commerce chambers of Coquimbo, 
began a lobby campaign for the bid of Los Vilos, however, they never reached the scale 
or the level of attention of the CPV and CIDEP campaigns. Los Vilos started a “race to 
the bottom” with Quintero Bay by competing for which location was more capable of 
bearing pollution without control mechanisms, as it can be seen in their communications 
to the Ministry of Mining during 1957 (Ministerio de Minería 1957). What remains 
startling about these documents are their willingness to discount the many potentially 
negative factors of winning the bid in their impassioned pleas to become central fixtures 
in the process of Chilean development. 
5.4.3 Growing consciousness of environmental risks 
Technical assessments provided by feasibility studies offered relevant material to make 
a decision, nevertheless, the similarity of some of the options, in terms of freight costs 
and the availability of raw materials and energy, required additional information to 
guarantee the best choice. Furthermore, there was a growing concern among farmers 
regarding the potential impacts of the gases that the plant was going to emit. This 
concern was strongly related to recent experiences with the heavy industrial pollution of 
the Chagres smelter, which caused the destruction of agricultural crops in the 
Aconcagua Valley (Folchi 2010b). The board of ENAF, fearing the potential agriculture 
and population health effects of the smoke, commissioned an environmental impact 
assessment. 
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In 1956, ENAF contracted through FAO the services of John T. Middleton and Frederick 
S. Mallette to conduct a comparative study of the potential air pollution impacts of copper 
smelting operations in La Calera, Papudo and Quintero Bay. This is a very interesting 
moment as these experts were part of a network of experimentation (Callon et al. 2009) 
in the US that was transforming air pollution into a mainstream government concern. 
Middleton was an academic in plant pathology at the University of California, Riverside 
whose involvement in the assessment of the smelter project in Chile was part of his 
growing engagement with environmental assessment of development projects around 
the world with international organisations including the WHO, NATO, and the OECD.62 
Frederick Mallette was a Mechanical Engineer specialising in industrial pollution who 
edited the proceeding of the first international congress on Air pollution that took place in 
New York in March 1955 (Mallette 1955).63 In 1956 Mallette wrote: 
There is considerable evidence to show that today the forms and degrees of air 
pollution are demonstrably worse than ever in human history […] The 
atmospheric sewer is backing up and, like a swarming bacterial colony, we are 
beginning to suffer from the accumulation of our own wastes. (Mallette 1956, p. 
1069) 
Between the 19-27 September 1956, Middleton and Mallette visited La Calera, Paipote, 
Papudo and Quintero Bay. The methodology of their study was basically qualitative 
observations and interviews with residents of those towns. They resented not having 
adequate meteorological data for their assessment. The lack of data was partially filled 
with interviews with two meteorologists and one of the pilots who flew them to Paipote 
(Folchi 2006). Additionally, they reported the loss of measurement instruments , a 
situation that did not allow them to provide more detailed specifications regarding, for 
example, pollution control measures (Ministerio de Minería 1957). 
The report acknowledged the evidence regarding the “devastating effects that 
sulphurous gases from smelters have on vegetation […] specially in the proximity of 
smelters [where] landscapes have been practically left barren” (Middleton and Mallette 
                                                
62 John Middleton, was appointed in 1967 Director of the National Air Pollution Control 
Administration, and played a crucial role in the reforms that led to the Clean Air Act of 1970.  
When this agency was renamed in 1971 as the Environmental Protection Agency (EPA), he took 
the position of deputy assistant administrator of its Air Programs. Later he took posts at the WHO, 
European Economic Commission, NATO and OECD (University of California Academic Senate 
1996, pp. 129-131).  
63 The work of Frederick Mallette was mostly dedicated to the adoption of environmental pollution 
controls in the private sector and the development of pollution control programs in professional 
associations. He was a consultant to Firestone, Akron and American Steel. In the latter company 
he was hired to prepare a response to the crisis caused by the Donora (Pennsylvania) smog 
disaster of 1948 (Grace's Guide 2015).  
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1956, p. 4). It then stated that La Calera was not a convenient location because of its 
topographical and meteorological conditions, adding that if the smelter was located there 
it would create negative effects over buildings, cattle, crops and people. Papudo was 
seen as slightly more advantageous as its agriculture was not considered as important 
as that of La Calera, although there was a seaside resort nearby. There were stronger 
and more persistent winds, nevertheless, there was a town nearby and the location was 
an enclosed valley where, under specific meteorological conditions, smelter gases 
“would produce a serious hazard to public health” (Middleton and Mallette 1956, p. 19). 
The installation of the plant in either La Calera or Papudo, would have required air and 
water pollution control equipment. However, there was an additional problem highlighted 
by the report: it was recognised that harm to the population was inescapable in cases of 
technical failure of the control equipment, increases in production without additional 
pollution control investments or prolonged adverse meteorological conditions (Middleton 
and Mallette 1956, p. 19).  
The report was inclined towards Quintero Bay as the best option to establish the smelter, 
the reasons can be summarised as: 
 “Low probability of damage to buildings or properties, as the few existing 
settlements are small and located away from the planned site” 
 “Although an inversion layer could exist over the area, the absence of enclosing 
hills would allow a free dispersion of pollutants, even under calm conditions” 
 “Pollution of waterways is irrelevant, as it is possible to make unlimited 
discharges to the ocean” 
 “Moderate and persistent West winds” 
 “Agriculture in the area is relatively poor and it is dedicated mainly to cattle 
raising in natural prairies and wheat” 
 “Temporary failure of pollution control equipment would have little to no effect on 
the economy and the population’s health” (Middleton and Mallette 1956) 
Additionally, Middleton and Mallette suggested that in terms of topography Quintero Bay 
was similar to Paipote, the site of the first smelter installed in the north of Chile in 1952. 
According to their report there was no significative damage to vegetation in that area. 
This comparison seems to overlook the immense differences between a semi-desert 
area in the north of Chile and one covered in vegetation like Quintero Bay was in the 
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1950s. Clearly there are some other issues with the report regarding Quintero Bay, as it 
quickly dismissed local agriculture, overemphasised topography over meteorology, 
made meteorological assumptions without relevant data and did not consider the 
attraction force of infrastructure like this in terms of migration. The fact that they were 
bringing a dangerous industry to an agricultural region did not seem particularly 
problematic, and the supposedly inferior quality of farmland compared to Papudo turned 
Quintero Bay into a more suitable candidate. 
5.4.4 Farmers and environmental opposition 
On 28 March 1957, the SONAMI board met and discussed a request made by the ENAF 
board to decide on the location of the smelter and refinery complex. Papudo and 
Quintero Bay were left as the most convenient locations, with a virtual tie between their 
advantages: in terms of freight costs, railway works and water availability they were 
equally convenient; in terms of road works, Papudo was more convenient; in terms of 
availability of space and conditions for air pollution, Quintero Bay had the advantage. 
The presentation made clear that although there were dimensions where one location or 
the other had advantages, they were relative and not largely relevant (SONAMI 1957a). 
At a board vote taken a few days, the position of SONAMI and the majority of the ENAF 
board was to establish the smelter and refinery in Papudo, with one of the crucial 
reasons for this decision seeming to be the lower freight cost for the mining regions most 
heavily represented at SONAMI. Director Marcó expressed later his loyalty to the 
province of Coquimbo in gratitude for the support received when the decision over 
Paipote was made and Director Videla was a Senator for that area (SONAMI 1957b).  
This decision sparked outrage, especially among those who were campaigning for 
Quintero Bay and the farmers of La Ligua valley, who feared the destruction of their 
livelihoods as a consequence of the operation’s pollution. In June 1957 Association of La 
Ligua Farmers sent a petition signed by approximately 250 members requesting a new 
assessment of the conditions of Papudo for the installation of the industrial facilities. To 
support their claim they quoted the following passage from the 1956 Middleton and 
Mallette report: 
The excessively concentrated dust and gases can affect in a toxic way buildings, 
crops, cattle and the soil itself, and under certain conditions even human’s 
health. Additionally, as a consequence of the formation of artificial fogs and 
natural aggravating factors, the dust and gases can affect visibility, interfering 
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over land and air traffic. The fogs also cause sunlight losses with unfavourable 
effects in the agriculture and human health. (Middleton and Mallette 1956, p. 4)  
The existing evidence over the devastating effects of the sulphurous gases from 
smelters on the vegetation can be observed in numerous locations in the United 
States and Canada, particularly in the areas close to Ducktown (Tennessee) and 
Sudbury (Ontario). The mortal effect of the intermittent fumigation with these 
gases is evident in both cases, especially in the proximity of the smelters where 
the landscape has been practically devastated. (Middleton and Mallette 1956, p. 
5) 
The farmers added their own observations to the report’s evidence: 
The location of a smelter in the Port of Papudo would create a very serious 
problem, detrimental to the agricultural production of La Ligua and Cabildo, in 
addition to affecting a beach resort of relevance like Papudo. 
The winds in La Ligua valley run from the ocean to the mountains (west to east), 
therefore, the sulphur anhydride from that smelter will naturally extend to the 
whole extension of this valley, causing considerable damages in the agricultural 
production, which is of a high relevance given the privileged climate of this zone. 
Hence, under normal conditions, the valley will be quickly filled with specific 
matter and gases from the smelter. 
If the winds came from the North, these gases and smokes will be moved into a 
closed valley corresponding to the areas of Catapilco, Tierras Blancas and La 
Quebradilla, besides passing directly over the population of Papudo beach, 
whose properties will be damaged together with the tourism given the hazard to 
its residents’ health. 
These antecedents can be extended with the known fact that when fires happen 
near the coast, the smoke extends for the whole valley. In 1940, during a fire on 
a Papudo’s grassland area, the ashes reached Cabildo [44 kms away} and the 
smokes reached the mountains, an effect that lasted for many days. It is common 
that during Spring and Summer a layer of clouds covers this valley and because 
the winds come from the coast to the interior, they will bring us the noxious gases 
in a concentrated form”. (Ministerio de Minería 1957, p. Providencia 1067) 
The concern raised by these farmers prompted a reaction from the Ministry of 
Agriculture and ENAF. On the 8th of July 1957, the Agricultural and Fishing Production 
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Department reported to the Ministry of Agriculture that based on their “personal 
knowledge of the topography and conditions of the area” along with the contributions of 
the Middleton and Mallette first report, they concluded that the complaints from the 
farmers were unfounded and the risk of any damage caused by the smelter “very 
relative” (Ministerio de Minería 1957, p. Providencia 1226). Nevertheless, the 
Department asked the Ministry of Agriculture to push for the location decision to be 
changed, moving the smelter to Quintero Bay given that those industrial facilities have 
been considered dangerous by many countries around the world and that area offers 
better conditions to deal with air pollution. Additionally, the Department expressed that it 
was essential that even in Quintero Bay the smelter was built with a sulphuric acid plant, 
as it was a basic requirement of an applicable law, Article 11 of Law 9006 1948 stating: 
Industrial, manufacturing or mining companies can not dump into the air smokes, 
dusts or gases, or dump products or waste into waters used for drinking or 
irrigation, where it might harm the health of the population, plant products, or 
alter the agricultural conditions of soils; and must take the necessary steps to 
prevent this, in accordance with the technical procedures outlined by the 
President of the Republic through the Ministries of Agriculture or Health, as 
appropriate, who shall set a reasonable timeframe for the implementation of the 
works that may be required. 
In parallel to the petition sent by the farmers of La Ligua, the CIDEP sent on the 18 June 
1957, a report seeking to answer the main concerns raised regarding the location of the 
smelter in Papudo. The report for them was a matter of fairness, considering that ENAF 
requested earlier a report from the CPV to explain their opposition to the decision of 
building the smelter in Papudo.  
Regarding the risk of destroying the beach resort of Papudo, the CIDEP answered that 
its destruction is just a theory of Middleton and Mallette in case of northern winds, 
adding that the lack of tourists from Santiago or overseas was a sign that Papudo did not 
have a touristic vocation. Regarding air pollution, the report argued that the alarm 
created among local farmers is due to the partial release of Middleton and Mallette’s 
report, which has been part of an intentional campaign against Papudo. Then it 
challenged the meteorological and wind observations of Middleton and Mallette with their 
own survey of people who have lived in Papudo for more than 20 years. The report also 
made an observation regarding the topography of Papudo and tried to equate its 
conditions to those observed in Quintero Bay. After that the report went on to make other 
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meteorological assumptions, such as the unlikeliness of an episode of temperature 
inversion and the general strength of the winds. 
The report of the Association of Farmers of La Ligua also challenged the validity of 
comparing Papudo conditions with cases of international disasters: 
The information contained in the document [Middleton and Mallette 1956] 
regarding the “smogs” produced in different places of Europe and the United 
States and its disastrous consequences, are only valid for centres of large 
industrial concentration or where there are multiple emission sources. 
That evidence could only be used to establish that in Papudo, where there are no 
other industries, and there is no space for further industrial development to the 
scale of the examples given, the risks of “smog” are null (Ministerio de Minería 
1957, p. Providencia 1067) 
The report goes on analysing the sulphuric acid market and rightfully indicated a detail 
that was being increasingly overlooked by the supporters of Quintero Bay, a sulphuric 
acid plant was required regardless of the location. Finally, the report addressed the 
controversy with the farmers of La Ligua, which in their view was the product of a media 
campaign against Papudo, that used headlines like “Agricultural Alarm” (Ministerio de 
Minería 1957, p. Providencia 1222). Then there was an analysis concerning the position 
and motivations of the farmers involved in the campaign: 
In first place, we declare that it is rightly that their (farmers) expositions are heard 
and analysed with the utmost seriousness and responsibility, because, even if we 
have reasons to think that their protests lack justification, we believe that they are 
fully explainable by the misleading exposure that they have had to the issue of 
the smelter in Papudo. 
In second place, we know that among them, there are many who are exclusively 
concerned with the issue of the air pollution and they only wish that an official 
and authorised voice gives them the assurance that their fields will not be 
disadvantaged by the noxious actions of the gases. But there are some, who 
knowing that the danger does not exist, have pledged to the movement as a 
mean to stop the installation of the smelter, exclusively because they fear having 
to raise salaries as a consequence of the attraction of labour caused by the 
mining industry.” (Ministerio de Minería 1957, p. Providencia 1222)  
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The report finishes asking ENAF to provide the exact magnitude of the pollution matter 
to farmers, so they can “feel the weight of their patriotic consciousness that true 
Chileans can never deny.” (Ministerio de Minería 1957, p. Providencia 1222)  
Middleton and Mallette were called for a second assessment, however, only Mallette 
was able to go back to Chile in July 1957 and produce another report. In that occasion 
he was asked to re assess the qualities of Papudo and Quintero Bay and add Los Vilos. 
Mallette was taken on an airplane around the towns still considered for the smelter and 
also undertook new field visits, including a meeting with community organisations in 
favour of the smelter in Papudo, CIDEP and Lions Club, and with the farmers opposing 
the project. The Governor of Petorca,64 the local priest and two representatives of ENAF 
also attended the meeting. The Governor reported to the Ministry of the Interior that the 
meeting was arranged by ENAF to answer the concerns that emerged among Papudo 
farmers regarding the smelter decision. The report of the Governor noted that after 
answering all the community concerns, Mallette established two basic requirements for 
the operation of the plant: first, a system of meteorological monitoring and alarms, 
similar to the one in place in Donora, Pennsylvania, since 1950 (installed after the 
pollution crisis of 1948); and second, a sulphuric acid plant with a capacity to recover 
95% of the total emissions of the plant (Ministerio de Minería 1957, p. Providencia 835). 
The sulphuric acid plant became by the middle of 1957 the major catalyst of the 
discussion; the competitors to Papudo oriented their campaign to prove that building in 
Papudo was a hazard and that a sulphuric acid plant was not necessary.65 A Valparaíso 
newspaper reported, in an article very likely prepared by the CPV just days after 
Mallette's community meeting, that even though the supporters of the smelter in Papudo 
were sensible to acknowledge the serious pollution problem posed by the smelter and 
consequently requesting a sulphuric acid plant, their proposal was technically flawed. 
                                                
64 Papudo was from 1930 to 1976 a locality of the Petorca Department, which in turn was part of 
the Aconcagua Province. From 1976, Papudo became a commune in the Petorca Province, part 
of the Valparaíso Region. 
65 In June 1957, representatives of the private chemical industry sector sent a letter to the 
Minister of Mining; expressing alarm with the decision to build the smelter in Papudo, as that 
would imply also the construction of a sulphuric acid plant. The argument presented by this group 
was that the sulphuric acid market was saturated in Chile as a consequence of the state’s action 
in recent years, therefore producing more acid was likely going to ruin them and inflict an extra 
cost on the same miners who were expected to obtain economic benefits from this development. 
In their view, the financial case for a sulphuric acid plant was weak, because there was not 
enough demand for the product, thus, the only reason to build it would be to avoid the harm of 
noxious gases in the neighbouring area. They believed that such a safeguard would only be 
justified for high capacity plants for which that investment would be marginal. The letter was 
finished with an expression of support for the construction of the smelter in Quintero Bay, 
assuming that an acid plant would not be built in that locality (Ministerio de Minería 1957, p. 
Providencia 887). 
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According to the newspaper, there was no market for sulphuric acid in Chile. Their 
calculation was that a sulphuric acid plant of the dimensions required for the smelter 
would produce 75 tonnes of acid per day, or 250% of the market needs. 
CIDEP sent another letter to ENAF in August 1957 in which they expressed their 
prophetic concern, as they understood where the discussion was heading: 
The truly serious aspect of this air pollution issue is that the facilities will be built 
and no gas control measures will be implemented; thus both in Ventanas and 
Papudo, the hazards will be permanent.  
5.5 Building at Quintero Bay: pride and loss 
After an initial decision in August 1957 to build the smelter in Papudo, opposition 
mounted. Intense parliamentary debates ensued, letters were submitted by citizens and 
associations, and even a special session was called, culminating in a final and decision 
to build the smelter and refinery in Quintero Bay on December 31, 1957. Reflecting on 
the bumpy road towards the consolidation of the smelter, an editorial in El Mercurio said 
in 1960: 
It only remains to put on record that to ensure that everything arrives to a happy 
ending and no delays occur, we must be, once again vigilant, until the fumes that 
will be a vantage point66 of work and prosperity rise, demonstrating that the 
triumph hour has arrived. (El Mercurio 1960) 
In July 1962 ENAMI reported that the construction of the smelter was advancing 
successfully and construction was about to begin on a thermoelectric plant. . The report 
finished with an odd comment for someone who may have been at the beach in Las 
Ventanas:  
The current beach walk will continue being used by tourists and summer visitors, 
having put special care to make the new industries contribute to beautify that 
road and not cause any damage to the conservation of the natural beauties of 
the area.  
On the 8 January 1963 the funding for the construction of a copper refinery was 
approved. On 30 September 1964, President Jorge Alessandri opened the Ventanas 
                                                
66 “Vantage point “was atalaya in the original. 
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smelter. On November 11, 1966, President Eduardo Frei Montalva opened the Ventanas 
refinery (Figure 5.1). 
 
Figure 5.1. President Frei Montalva opening the Ventanas copper refinery in 1966 
Source: Juan Bravo 
The opening of the ENAMI-Ventanas smelter in 1964, and later in 1966 the first state-
owned copper refinery, at the Las Ventanas Industrial Complex, marked major 
milestones for the Chilean development project.  It proved that there were technical 
capacities to take control of what was perceived as the most important source of wealth 
for the country. This idea was reinforced with the UN resolution 1803 of 1962 that 
declared the right of nations to the sovereignty over their natural resources. This 
resolution was put into practice with the processes of “Chileanisation” (1966) and 
“Nationalisation” (1971) of copper, that claimed for the Chilean state the property of 
mining operations owned mainly by American corporations. In parallel to the pride of 
seizing control over copper and developing sound technologies for its appropriate 
processing, the Chilean state faced the emergent challenge of environmental problems 
derived from its accelerated process of industrialisation; with Quintero Bay at the centre 
of that challenge. This section presents first a description of the emergence of the 
environment as a state preoccupation and an examination of first government 
organisations set to deal with environmental issues. The second part narrates the 
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emergence of Quintero Bay as a matter of environmental concern during the 
presidencies of Frei Montalva (1964-1970) and Allende (1970-1973).  
5.4.1 The environment as a state concern 
Chile was the first country to receive a development loan from the World Bank in 1948 to 
assist with the country’s industrialisation, interestingly, it was also in 1963 the first 
country to receive a loan from the United Nations Super Fund (UNSF) to face its growing 
issues related to industrial pollution (Organization 1964). American specialists warned 
their Chilean counterparts that by the end of the 1950s the city of Santiago was more 
polluted than major American cities like New York and Philadelphia (Academia Chilena 
de Medicina 2012). That warning contributed to the realisation that the expanding 
processes of industrialisation and urbanisation were having a major health impact on the 
population and consequently a negative impact in the economy. The latter posed a 
major challenge to the new industrial development plan that the government was then 
drafting, leading to negotiations that resulted in the UNSF loan. 
The loan (USD 404,000 of the time) was granted as part of a five years cooperation 
agreement that required the contribution of USD 493,652 from the Chilean government 
(WHO 1964). The agreement gave form to the Institute of Occupational Health and Air 
Pollution (IHTCA) a pioneer institution oriented to the training of health professionals, 
acquisition of technical equipment and research into the health effects of 
industrialisation. This was the first institution specifically concerned with air pollution 
matters in Chile, seminal in shaping the issue of air pollution and the first generation of 
environmental scientists, although from an almost exclusive medical perspective. 
The IHTCA functioned as part of the National Health Service, using primarily the powers 
provided by the decree 144 1961, from the Ministry of Health. Those powers allowed the 
Ministry to establish standards for toxic emissions, supervise new building plans and 
also conduct audits to existing polluting facilities. As it is pointed by Carolina Riveros 
(1997), pollution control was not made as part of a general law targeting pollution 
problems specifically, instead, it was practised using the existing capacities of the 
Ministry of Health. In this sense, pollution control depended largely on the discretionality 
of contingent administrations, rather than a permanent legal framework that could have 
been used as a clear source of rights for those affected by pollution. 
Despite the lack of stronger legal dispositions regarding toxic pollution, the IHTCA 
allowed environmental concerns to penetrate the bureaucracy of the Chilean state 
beyond the Ministry of Health. This expanding concern was translated during the 
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presidency of Eduardo Frei Montalva (1964-1970) into other institutions like the National 
Commission of Pesticides created in 1969 and the Commission Against Smog (CCS) 
from 1970. Those commissions turned pollution for the first time into a multi disciplinary 
concern, in particular the CCS put together experts from the Ministry of Health with 
meteorologists and geographers, in order to provide policy advice to diverse government 
departments. Nevertheless, it is necessary to mention that the CCS was not capable of 
deploying a large-scale work and only developed some isolated initiatives (Riveros 
1997). 
Later in 1970, President Frei created the Environmental Decontamination Commission 
(CDA); this commission was in charge of coordinating decontamination efforts between 
multiple government agencies. Six ministries were involved in the commission, plus the 
National Planning Office (ODEPLAN), the recently created National Commission of 
Science and Technology (CONICYT), and representatives from local governments and 
the private industrial sector. This commission prepared a report with multiple 
recommendations, among them it suggested that the government should acknowledge 
the existence and seriousness of air pollution and consequently adopt a national plan 
that includes a notion of rational use of resources, the creation of national emission 
standards, the elimination of domestic incinerators and the establishment of a 
permanent institution in charge of the environment. 
Taking the recommendation of creating a stable government institution in charge of air 
pollution and environmental problems at large, President Salvador Allende (1970-1973) 
created in 1971 the National Commission Against Environmental Contamination 
(CCCA). This commission was formed by the same agencies that took part in the CDA, 
plus the Ministry of Mining, the Council of University Chancellors (CRUCH), the National 
Enterprise of Sanitation Works, and the National Commission of Administrative 
Rationalisation. The private sector was not included in this new arrangement. This 
commission was not only in charge of air pollution, but also soil, water and food 
contamination (Fernando Estenssoro S. 2013). Among the tasks that this commission 
had to take care of was the review of all national educational programs, to include 
environmental education; review of all existing national legislation concerned with the 
environment in order to consolidate it into an environmental code; oversee the execution 
of programs like the expansion of the national network of drinking water; and prepare the 
Chilean contribution for the Stockholm UN summit of 1972. 
In particular, two institutions adopted a crucial role in the CCCA: first ODEPLAN, that 
was in charge of assimilating the proposals of the commission to the existing national 
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policies and programs, turning environmental concerns into operative government 
actions; second, CONICYT, that was in charge of producing an operative base of 
scientific evidence to understand and deal with environmental problems. The role given 
to CONICYT was clearly aligned with President Allende’s acknowledgement that one of 
the greatest challenges that environmental problems were posing was the lack of proper 
scientific understanding of their dynamics. CONICYT created a special research 
program of atmospheric pollution in 1971, bridging national research with international 
technical assistance. The first Conference on Environmental Contamination in Chile (20-
24 March, 1972) was an important milestone where institutions like CONICYT and 
ODEPLAN had to publicly present their environmental credentials. 
Ten years after the creation of the IHTCA, democracy was interrupted in Chile with the 
military coup of 11 September 1973. The first ten years of institutional problematisation 
of environmental problems went from an externally induced health concern, to a more 
complex systemic understanding of environmental issues that required coordinated 
responses across multiple agencies. It is possible to claim that the blueprint for an 
autonomous environmental agency or even ministry was contained in the work 
developed by the CCCA; nevertheless, the work developed by this agency was 
truncated with the military coup, first as a consequence of the generalised shock to the 
public sector and second, with the deep ideological shift that took place at the heart of 
the public administration. 
5.5.2 The threat of acid rain 
The opening of Las Ventanas smelter in 1964 was welcomed with enthusiastic 
declarations: 
The copper smelter and electrolytic refinery of Ventanas constitutes a decisive 
step in the achievement of the highest levels of economic development SONAMI. 
(SONAMI 1964, p. 4824) 
El Mercurio referred went even further: 
They (workers) have served with patriotism to form yet another step in the steep 
hill of progress that countries like us vigorously climb to reach the level of nations 
more developed in industrial terms. (El Mercurio 1964)  
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Juan Zamora67 became the Mayor of Puchuncaví shortly after the opening of the copper 
refinery in 1966, around one year later he found himself writing to the ENAMI asking for 
more job positions for the residents of Puchuncaví. The expectation of the community 
was that Ventanas was going to transform the area into a vigorous industrial town, 
nevertheless, the process was feeling slow and the company was bringing qualified 
workers from neighboring towns  (Ministerio de Minería 1967, p. 1104). 
In parallel, in 1967, Andrés Da Costa Petersen, owner of a farm in the locality of Los 
Maitenes, requested a visit from the Agricultural Defense Unit of the Ministry of 
Agriculture. This visit concluded: 
1. Evidence of damage to vegetation by SO2 
2. Some damage caused by nutritional defects 
3. Property exposed to dominant winds, therefore consistent with potential role of 
smelter’s fumes 
4. Recommended forthnightly follow ups to assess future actions. (Ministerio de 
Minería 1974, p. 699) 
Apparently this monitoring did not take place and the discontent among Quintero Bay´s 
farmers grew to the point that local authorities had to organise a special committee to 
deal with the threat of Ventana’s smokes. In 1968, between January and February, the 
committee held meetings between the concerned farmers, many of them members of 
the Cooperative Flor del Campo, and the Major, the “Regidor” and a representative from 
the National Institute of Agricultural Development. The conclusions of this meeting were 
sent to national Mining, Health and Agriculture authorities, stating as the main problems 
with Ventana’s fumes: 
 A gradual decrease in the production of wheat, potatoes, peas and fruit trees 
since ENAMI started its operations in the commune 
 Death of the majority of sheep, cattle and horses 
 New wire fences do not last for more than a year and a half, zinc roofs are 
corroded by the smoke’s oxides, and 
                                                
67 I met Mr. Juan Zamora at his hardware shop in the town of Puchuncaví in April 2013, he told 
me about his experience campaigning for the smelter to be built in Quintero Bay, going to 
Valparaíso in a crowded trucks, organising the community behind a common wish. He also told 
me about the shift that took place shortly after the opening of Ventanas, when the expectations 
were not met and the community was left to deal with the consequences of their wishes. 
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 In terms of public health, notably affects children, particularly when the smoke 
gets very low, provoking vomits and eye’s irritation (Ministerio de Agricultura 
1968, p. Oficio 1382) 
The Agriculture and Livestock Service (SAG) ordered an investigation as a response to 
this formal complaint. This investigation detected extended damages to vegetation and 
reached to the conclusion that it was caused by acid rain. The Ministry of Agriculture 
requested a commission with representatives from the Municipality of Puchuncaví, the 
Ministry of Agriculture and ENAMI (Ministerio de Agricultura 1968, p. Oficio 1552). The 
commission reached a conclusion when ENAMI announced in 1969 that a sulphuric acid 
plant was going to be built in Ventanas as part of the mining cooperation agreement with 
the Republic of Romania. During Frei Montalva’s government, the parliamentarians 
supporting the petitions from farmers were mostly left wing, the situation changed during 
Allende’s government with right wing politicians like Gustavo Lorca, who later 
collaborated with the dictatorship, defending the interests of farmers.  
In 1973 ENAMI announced an expansion plan for the Ventanas Copper complex, 
involving two upgrades that were expressly expected to target the acid rain issue of 
Quintero Bay: a sulphuric acid plant and an Outokumpu Flash oven. The Flash oven was 
seen as a fundamental step to align Chilean technological capacities with what was 
perceived as the standard among nations with an important volume of copper 
processing. The negotiations to obtain the oven were already advanced with Finland 
when the 11 September 1973 military coup put a halt to the process. 
5.6 Dictatorship 
After the coup Quintero Bay became the site of two concentration camps and a torture 
centre. Democracy was interrupted across the country through the declaration of a state 
of exception and the establishment of curfews, the media became closely controlled and 
local issues silenced. Pinochet asked Chileans to accept those sacrifices as a patriotic 
contribution: 
It is required that for a more or less extended period, for the country to be 
subjected to an ordered endeavour and a shared sacrifice, to eradicate hunger 
and misery from Chile, to increase the quality of life of its inhabitants, and 
achieve a place of privilege among the peoples of the civilised world. (Pinochet 
1973) 
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The emphasis of the dictatorship was the transformation of the country through 
neoliberal policies, applying reforms that hit the poor the hardest to the point of being 
accused of economic genocide (Frank 1976). Quintero Bay pollution issues remained 
unsolved for the whole period (1973-1990), to a great extent because of the ideological 
assumptions of the dictatorship administrators who were not comfortable with 
government spending. This section looks into the ambiguities regarding human rights 
and funding in the expansion of the Las Ventanas Industrial Complex, the intervention of 
the “Chicago Boys”68 in the decisions regarding the contamination at Quintero Bay, the 
pioneer use of the right to live in an environment free of contamination by the farmers of 
Quintero Bay, the general conflict between the mining and agricultural sectors that 
shaped a great part of the environmental discussion during the period and finally the role 
of science as the basis for the community mobilisations that emerged by the end of the 
1980s.  
5.6.1 Funding  
The investment in large infrastructures such as the copper complex of Las Ventanas 
generates important dependencies for a country that did not have the technological 
capacity to control every operation aspect and in addition did not have the financial 
means or access to funding to properly cover maintenance and upgrades. This sort of 
precariousness was faced by Pinochet’s dictatorship, given that in addition, this regime 
faced sanctions and bans, particularly during its first months.69 Agents of the regime 
mobilised during 1974 to seek international allies and gain access to resources to cover 
infrastructural needs. The Las Ventanas Industrial Complex was at the centre of these 
ideological and financial exercises, as a good part of the funding sought was required for 
maintenance and expansion of the complex’s operations. 
It is a common misconception regarding Pinochet’s dictatorship that there was a 
coherent political agenda from the beginning of the regime.70 This was not the case then 
and it is fair to say that such coherence was never fully achieved. An example of the 
initial unorthodoxy of the regime comes from Arturo Yovane’s short period as Mining 
                                                
68 The label of Chicago Boys is used for a group of economists, inspired by Neoliberal ideals, who 
took part in Pinochet’s dictatorship as policy advisors. Those economists undertook postgraduate 
studies at the University of Chicago as part of an agreement between the Catholic University of 
Chile and the University of Chicago that began in 1957 and was part of the Four Points Program 
of the US State Department. For more details see {Valdés, 1995 #2515}. 
69 This situation changed quickly with the help of private banks and international funding agencies 
such as the World Bank, whose director, Robert McNamara, justified the loans on the basis that 
the institution was only required to look at economic considerations and not politics (Crittenden 
1976).  
70 This is not the case in local historical works that acknowledge the divergent ideologies that 
clashed particularly in the early years of the regime (Cavallo et al. 2008; Huneeus 2001).  
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Minister. Yovane used the mining post to seek international support for the dictatorship, 
the height of this process was a tour in 1974 that included visits to Zambia, Iran, Saudi 
Arabia and Romania.71 Quintero Bay became an element of Yovane’s visit to Romania, 
where he signed contracts with officials from the Ceausescu regime to develop joint 
ventures in copper exploration and infrastructures, including the investment of US $65.6 
million for a sulphuric acid and fertilizer plants for the Las Ventanas Industrial Complex 
(US Department of State 1974).72 
All the projects included in the Chile-Romania agreement signed by Yovane were part of 
a previous agreement with the Frei Montalva government73 (Ministerio de Minería 1974, 
p. 1858). Nevertheless, President Allende dropped the agreement74 under the pressure 
of the Soviet Union that requested him to suspend the deals previously agreed with 
nations like Bulgaria, Yugoslavia and Romania (US Department of State 1974). 
Interestingly, the Romanian deal was once again interrupted when Yovane left his 
ministerial position in July 1974, shortly after returning from his tour. His hostile and 
colourful interventions during the trip caused an outburst of diplomatic furore that 
culminated in his resignation and subsequent appointment as ambassador to Iran. 
Economic sanctions were applied to the Chilean dictatorship after the coup.  Those 
sanctions made it difficult for the Chilean government to place its products in 
international markets and also complicated access to development funding for 
infrastructure projects. The growing demand for electricity required the construction of 
new power generation units, by the beginning of 1974 the most urgent project was a 200 
Mw coal fired thermal power plant in Quintero Bay called Ventanas II. The position of the 
Chilean government, presented by Minister of Economic Coordination and Development 
Raúl Sáez75 was that without an urgent investment in electricity infrastructure, the 
                                                
71 In Zambia, Yovane gave a speech defending the military coup and supporting a cartel price 
control policy at the plenary of the Intergovernmental Council of Countries Exporters of Copper 
(CIPEC). In Iran and Saudi Arabia, he offered Chilean assistance for the exploitation of new 
mines, and also discussed the support of the OPEP for the development of the CIPEC cartel.  
72 These projects were expected to be funded with development loans. The plan was to get 
around international sanctions placed on Chile by requesting the money for Romania. 
73 The agreement to buy the sulphuric acid plant from Romania was one of the outcomes of the 
commission formed after the Ministry of Agriculture confirmed the damage to Quintero Bay’s 
crops, nevertheless, the process was interrupted with Allende’s election. 
74 Sabatini incorrectly suggested that the sulphuric acid plant was bought by Allende’s 
government from Romania and it was not delivered as a consequence of the coup. 
75 Sáez was Minister of Economic Coordination and Development of the dictatorship between 
1974 and 1975. He left the government as a result of his disagreements with the dictatorship’s 
human rights’ violations, corrupt privatizations and neoliberal economic policy (Huneeus 2001, p. 
296). Previously, he was a crucial figure articulating the architecture of development institutions in 
Chile and was Chairman of the Panel of Experts of the Alliance for Progress, also known as the 
Nine Wise Men (Raúl 1968). 
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country would face a serious shortage by 1977.76 Sáez, visited the US in May 1974 and 
met John Hennessy, Treasury’s Assistant Secretary for International Affairs, and Walter 
Sauer, Vice President of the Ex-Im Bank. These meetings led to the negotiation of a new 
US financial policy regarding Chile and the approval of a loan to build the new thermal 
power plant in Quintero Bay. 
Sáez, who had a long trajectory working in collaboration with US institutions, achieved a 
normalisation of financial relations between Chile and the US, which included support for 
further loans taken from international organizations like the World Bank and the Inter-
American Development Bank that funded the replacement in 1977 of the stack at Las 
Ventanas smelter (Ministerio de Minería 1976, p. Providencia 502).77 The loan for the 
thermal plant approved on 11 September 1974, one year after the coup, was to a great 
extent a reminder of the priorities of both governments whose leaders conspired to 
overthrow a democratic government and after a very brief moral hiatus, they made up 
again to keep investment running despite the highly publicised human rights violations 
happening in Chile (Crittenden 1976). This was also a crucial moment for Quintero Bay, 
as this loan sealed the expansion of the industrial park, adding insult to injury with the 
opening in 1977 of a second very polluting coal fired power plant in the area. 
5.6.2 Neoliberal concerns 
In 1974, Quintero Bay farmers contacted the Ministry of Agriculture to express their 
support for the new government and demand solutions, specifically the construction of a 
sulphuric acid plant, and compensations for their long standing losses (Ministerio de 
Minería 1974, p. Providencia 699). To back their complaint these farmers attached 
material corresponding to the 1967 inspections made by Agriculture Ministry experts and 
also contacted a newspaper, El Mercurio de Valparaíso to run a story about their 
situation in August 1974. The Agriculture Minister and the Governor of Valparaíso 
supported the farmers’ demands, the former proposed four ways to deal with the 
farmers’ losses: 
1. Lifetime compensation payments from the budget of ENAMI 
2. Expropriation and relocation to an area “more benign to life”  
3. Payment for properties 
                                                
76 Sáez claimed that the added capacity will be easily financed with the expected increase in 
electrolytic copper production, this statement was very likely linked to the expansion project for 
Ventanas that had been in the pipeline since Allende’s government. 
77 The old stack was damaged by the corrosion of its fumes and was replaced by a structure of 
158 metres. 
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4. “Anything that could grant a compensation to farmers for all these years of 
losses” (Ministerio de Minería 1976, p. Providencia 70) 
The Vice-President of ENAMI acknowledged the pollution problem and informed that the 
company was seeking a solution: 
Since Ventanas smelter was set up in 1964, it has been emitting through its stack 
approximately 50,000 Nm3/hr [normal cubic meters per hour] of gases with 0.5 to 
1% of SO2 [sulphur dioxide], from the reverberatory furnace and 100,000 to 
150,000 Nm3/hr with approximately 4% of SO2 corresponding to the converters. 
Both figures will increase in 20% in the future as a result of the expansion 
program […] ENAMI has been concerned with the development of a project to 
install a sulphuric acid plant that operates using conversion gases and at the 
same time it is considering to adopt modern processes that prevent the emission 
of SO2 in any future expansion. (Ministerio de Minería 1976, p. Providencia 43) 
Nevertheless, there was no solution provided, to a great extent because of ODEPLAN’s 
policy positions.78 There are two elements that played a substantial role in this 
indifference, first the requirement placed upon ENAMI that it should find ways to sustain 
itself independently from government subsidies79 and second, the requirement from 
ODEPLAN that ENAMI should not build and operate a sulphuric acid plant, because that 
was seen as an unacceptable intervention of the state in the economy. 
ENAMI had by 1975 an agreement with other public chemical companies to build a 
sulphuric acid plant.  This was probably an answer to the situation of sulphuric acid 
scarcity that Chile was facing, which even led in 1974 to the organisation of an 
emergency committee that included important figures of the regime. In this sense the 
response of ODEPLAN seems surprising80, given that sulphuric acid scarcity was an 
                                                
78ODEPLAN was the main stronghold of the Chicago Boys (although they were also present in 
many other government positions) from there, they supervised the policy design for all ministries 
and agencies, establishing periodic guidelines based on orthodox neoclassical principles called 
“Ministerial Programmes”, which content reads more like economics textbooks rather than policy 
documents. The figure of the Chicago Boys is mythical when referring to Pinochet’s dictatorship. 
Despite their collaboration with a criminal regime, their role has been whitewashed under the 
legend of the Chilean miracle; a concept created by Milton Friedman to describe the economic 
transformation that Chile supposedly experienced using Neoliberal policies.  
79 The controversial privatisation of the Disputada de las Condes mining operation further 
undermined the capacity of ENAMI to request loans on top of the existing restriction to access 
government subsidies. ENAMI received US$100 million from that privatisation, but the money 
was taken by the dictatorship to pay part of the foreign debt of US$260 millions (Junta de 
Gobierno 1978). That operation contributed to further damage to the already miserable finances 
of ENAMI. 
80 It is not so surprising in the light of other decisions taken by Chicago Boys like the set of 
reforms adopted since 1975 that led to a currency devaluation that plunged millions of Chileans 
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ongoing issue around 1975, in the same way that the acid rain of Quintero Bay was a 
well-known issue. The scarcity and price difficulties associated with the sulphuric acid 
market continued for some years and even led to the intervention of SONAMI, through a 
letter81 to the Ministry of Mining asking for the construction of a US$14 million dollars 
sulphuric acid plant in Las Ventanas to provide low cost acid to the mining sector and 
provide an “ecological solution to prevent the pollution produced in the proximity of 
Ventanas that has deteriorated its agriculture and the health of its inhabitants” (SONAMI 
1978, p. 8)  
In 1980, a new initiative presented by ENAMI to operate a sulphuric acid plant in Las 
Ventanas found new opposition from ODEPLAN. Sergio Melnick, head of ODEPLAN’s 
Investments Department summarised their position in this matter: 
By principle we are opposed to state enterprises undertaking or increasing 
investments in areas that can be perfectly developed by the private sector. 
(Minería Chilena 1981) 
Captain Herve Dilhan, Undersecretary of Mining, explained to the Junta in 1981 that: 
Cleaning ENAMI’s fumes would have been ready, but we had a problem of 
differing criteria with ODEPLAN, which decided that this project was not carried 
out by ENAMI and fumes should be tendered. We are bidding for the last time. If 
sold [fumes] to produce sulphuric acid, the problem will be solved. Otherwise, 
ENAMI will have to invest fourteen million dollars in the plant. (Junta de Gobierno 
1981) 
The tender process did not work and ENAMI finally contracted the services of the 
German company Ferrostaal to build a sulphuric acid plant. The plant was shipped in 
1988 to Quintero Bay and was finished in 1990, with a final cost of US$53 millions. 
President Aylwin and Mining Minister Juan Hamilton formally opened it on the 3 of 
December of that year. This project is often presented as part of the environmental 
policies of the new democratic government, nevertheless, it seems to form part of a 
broader reaction ENAMI and CODELCO to international trade requirements and 
environmental dumping accusations. That reaction does not seem to be part of an 
official policy of the dictatorship but rather a set of technical initiatives taken 
                                                                                                                                              
into misery, a process that Andre Gunder Frank called economic genocide in his open letter to 
Milton Friedman and Arnold Harberger (Frank 1976). 
81 Letter 0354 28 August 1978 (SONAMI 1978, p. 8). 
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independently by each corporation like the “Flash project” of CODELCO82 that led to the 
installation of a Flash Outokumpu oven at Chuquicamata in 1988.83  
5.6.3 Constitutional Rights: Mining vs Agriculture 
One of the first decisions of the Junta after the coup was to set up a commission 
(CENC)84 to study and propose a draft for a new political constitution. The CENC was 
formed mostly by conservative legal experts, the majority middle aged men, who aimed 
to produce, according to their narrative, a document that could safeguard the political 
system from the disruptions that emerged during the 1960s as a consequence of the 
design of the 1925 constitution. A relevant emphasis on this scheme was the 
specification of 26 constitutional rights, the most unusual of them was probably the right 
to live in a free of contamination environment, article 19 nº8.85 The new constitution was 
approved in a fraudulent plebiscite on 11 September 1980 and enacted on 11 March 
1981.86 
Quintero Bay farmers filed the first two applications for constitutional remedy using the 
right to live in a free of contamination environment in 1981. Andrés Da Costa Petersen 
presented the first application,87 he was the same farmer who presented the first 
complaint to the Ministry of Agriculture in 1967. Both applications were rejected on the 
basis of mainly three arguments: no proof of causality between fumes and agricultural 
                                                
82 This project was one of the outcomes of the “Fusion-Conversion” programme that CODELCO 
initiated in 1979 to define optimal technological configurations in order to: “improve environmental 
conditions, keep a good fusion-conversion capacity and prepare for copper market’s future 
conditions” (SONAMI 1989). 
83 This project was explicitly part of an environmental concern from CODELCO’s perspective, 
given international trends in regulation and technologies. This project became infamous with the 
explosion of the oven in 1988 that led to the death of three workers and left other 20 with serious 
injuries. This accident might have affected the general disposition of the Chilean government to 
invest in Flash technologies, a situation that is at odds with the situation of other copper smelters 
around the world. 
84 This commission is popularly known as the “Ortúzar commission”, in honour of its President, 
the lawyer Enrique Ortúzar. 
85 Sergio Diez, a member of the CENC and also ambassador of Chile before the UN, proposed 
the creation of a constitutional right to live in a free of contamination environment. Despite the 
opposition of some sectors, this proposal passed all stages and was finally included in the 
Constitution of 1980. Important input to the CENC was provided by CONICYT, that institution 
used their previous expertise as member of President Allende’s environmental commissions to 
contribute to the justification of the new constitutional right. Until the creation of the Framework 
Environmental Law in 1994 (Law 19300 1994), this constitutional right was the only mechanism 
that offered a somehow explicit safeguard against environmental contamination 
86 This constitution is still in force after 26 years of democratic rule 
87 The application was presented in representation of María Inés Astroza, Inés Brito Astroza, 
María Eugenia Brito Astroza, Paulina Brito Astroza, María Victoria Brito Rodríguez, María Brito 
Rodríguez, Amalia Brito Rodríguez, Enrique Brito Rodríguez, Adriana Vásquez Brito, Fresia 
Pacheco Oyarzún, Francisco León Torres, Renato León Brito, Sergio León Brito, Agustín León 
Brito, Olivia Esperanza del Carmen Vásquez, Olga Brito Vásquez, Jorge Brito Vásquez and 
Mario Hernán Brito Vásquez. 
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loss, the existence of previous litigations between the same farmers and ENAMI, and 
finally an interpretation of the rules of illegality and arbitrariness. This ruling bothered a 
well-known conservative academic who perceived a lack of criteria from judges who 
ruled against people who were clearly being affected by pollution, and even worse 
considering that they had the appropriate legal instruments to favour the farmers (Soto 
Kloss 1981).   
Junta members saw the ruling against the farmers with concern and asked the Ministry 
of Mining to find a solution for the issue (Junta de Gobierno 1981). The conflicts between 
the mining sector, productive sectors like agriculture, and communities in general was 
growing by the time that the Constitution of 1980 was approved. ODEPLAN had been 
looking for solutions for environmental conflicts for a few years already; nevertheless, 
their obsession to fix problems exclusively through neoliberal policies, with an emphasis 
on the role of the private sector, was impeding any progress. It is important to notice that 
the copper mining sector was almos exclusively owned by the state and a good part of 
the revenue of the largest public copper company, CODELCO, was directly allocated to 
military spending, creating important alliances between the mining and the military 
sectors’ interests, that at the time were tightly aligned.   
In 1980, the Ministry of the Interior, instructed by ODEPLAN, commissioned the Ministry 
of Mining to conduct a study and propose permissible tolerances for contaminants 
affecting human populations and the ecology in areas where mining activities take place. 
A commission was formed with participation of ODEPLAN, plus the Ministries of Mining, 
Health and Agriculture. The diagnosis of the commission from a human health 
perspective identified pollution of water and air as the major concerns, while from an 
agricultural one, the main issues were tailings and air pollution, identifying 44 mining 
contamination hotspots. The mining sector response is summarised by Folchi (2010a) in 
three arguments: first, uncertainty, scientific data available was considered insufficient to 
inform restrictions to pollutant emissions; second, right balance between development 
and environmental protection, the mining sector considered that the balance was 
somehow right as most of their operations were located in remote, unpopulated and 
desertic areas; third, the economic cost of conservationism, warning that “anti-pollution” 
policies have forced the closure of copper smelters in the United States. This 
commission concluded that the social benefits of copper justified some concessions, 
particularly trading the protection of human health in benefit of development goals. The 
commission concluded that they were unable to determine permissible tolerances until 
the government defined the trading limits between, on one side, health and 
environmental protection, and on the other, development. 
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In 1984, the Ministry of Agriculture commissioned the National Standards Institute (INN) 
to establish environmental quality standards, determining the maximum permissible 
tolerances for air and water contamination in areas of agricultural and forestry activity, or 
wildlife presence. This commission had participants from different public sector 
departments and also representatives from academia and industry. The mission was 
framed as eminently technical, nevertheless, the commission failed to reach any result 
and the INN renounced its mission on the basis that instead of a technical matter it was 
asked to intervene on a political conflict between opposed perspectives about national 
development88 (Folchi 2010a).  
Also in 1984, a commission was created in the Ministry of National Assets, this 
commission, known as the National Commission of Ecology (CONADE) was required to 
provide advice to the President of the Republic in environmental protection and natural 
resources conservation matters, and additionally, to define national policies in those 
areas (Camus and Hajek 1998; Folchi 2003; Folchi 2010a; Quiroga 1994). The 
CONADE, through a legislative commission, prepared a draft for a General 
Environmental Protection Law. The draft was widely rejected by private and public sector 
actors, and particularly from the mining sector, which was excluded to participate in the 
CONADE (very likely because of their obstructionist role in previous initiatives). 
According to Folchi, there were two main arguments presented by the mining sector: 
first, lack of proper understanding regarding the technical aspects of mining facilities and 
the ecology of their surroundings, and second, a lack of balance between technical-
economic concerns and the environment. 
The Ministry of Mining organised an advisory commission in environmental matters as it 
was facing increasing pressure from communities affected by mining pollution, 
international accusations of environmental dumping and other government agencies. 
Mainly professional associations, business associations, formed this committee and the 
state owned mining corporations. The commission released a document that 
emphasised the need for a balance between environmental protection and what they 
                                                
88 The debate that led to the failure of the commission was mainly between the representatives of 
the Ministry of Agriculture and CODELCO, there were three main levels of disagreement: first, the 
instrument, the Ministry of Agriculture wanted to directly discuss quality standards, while 
CODELCO rejected the notion of standards, unless they were part of a comprehensive national 
environmental policy that takes the conclusions of the 1981 commission as its starting point; 
second, evidence, instead of starting from the evidence of existing environmental damage to 
formulate the standards, as suggested by the Ministry of Agriculture, CODELCO asked for a cost-
benefit analysis as the base for the standards; third, timeframe, while the Ministry of Agriculture 
pushed for immediate action and use of international literature to guide the process, CODELCO 
pointed to scientific uncertainty as a major barrier for the development of standards, suggesting 
that they should not be formulated unless there was a full analysis of the specific national 
meteorological and agronomic aspects of environmental pollution. 
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perceived as the necessary use of natural resources as a source of social and economic 
development. Additionally, they claimed that existing operations should not be the 
subject of additional environmental regulation, and only new facilities should be required 
to incorporate adequate technology. The conclusion was that any future general 
environmental law should be clear, comprehensible, realist, flexible for different 
scenarios, efficacious and observable. The commission basically proposed that if there 
was any environmental regulation to be implemented, it should not interfere with the 
business model of the mining sector in order to become enacted. In some ways, the 
mining sector was setting as a condition to accept environmental regulation the 
acceptance and adoption of the existing conditions of possibility of that sector. 
The mining sector was overall successful stopping any environmental regulation during 
Pinochet’s dictatorship, this can be attributed to a series of alliances, first, as their 
arguments were in line with the monetarist mindset of the policy planners of the regime; 
second, as the mining sector was the main provider of foreign exchange to a regime 
susceptible of economic sanctions; third, CODELCO had a privileged position regarding 
the armed forces, as it contributed directly to their budget. The first point is particularly 
relevant, as it is intimately entangled with the ideological consequences of a neoliberal 
economic policy, by reducing the operations of each productive sector to a monetary 
value, enabling the destruction of those sectors unable to achieve comparable revenues 
in case of competition for resources or environmental pollution. 
Additionally, two seemingly contradictory elements were present in the mining sector 
argumentation: first, the intention to regulate pollution detached from the current 
evidence based effects on humans and the environment; second, the request to delay 
the adoption of regulation until scientific certainty was achieved regarding the 
environmental effects of mining pollution. Both arguments get together under the idea 
that what environmental regulation should protect is the viability of mining operations 
rather than those affected. The first argument operates a moral desensitiser, by shifting 
the focus from the effects of pollution into pollution as a figure in a cost-benefit matrix. 
The second argument, under claims of scientific requirements, seeks to take the 
previous idea further, extending the valuation of the environment in economic terms. 
Confident in its privileged position in terms of net economic benefits, the mining sector 
pushed for an assessment model that privileged a cost-benefit perspective of the world, 
a position that finds its most general expression in the idea of balancing development 
(active producing monetary value) versus environment (passive in terms of monetary 
value) that was to a great extent successfully integrated in the environmental policy of 
the 1990s. 
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5.6.4 Science and community 
One side effect of the dispute between the mining and agriculture sectors was the 
closeness achieved between researchers and communities affected by mining 
contamination. There were at least three major instances of organised research about 
the contamination of Quintero Bay involving community participation. First, Jaime 
Chiang, the former rector of Santa Maria University who completed his PhD studies in 
Baton Rouge near the so-called “Cancer Alley”, organised low-budget toxicological 
studies defying military regulations. Second, the agronomist Sergio González at National 
Institute of Agriculture and Livestock Research (INIA) became involved with farmers and 
organised the first toxicological analysis of agricultural soil ever made by the Chilean 
government. Third, after the legal challenge failed, farmers joined the Rotary club of 
Puchuncaví formed in 1982 and began a new protest cycle with the help of scientists, 
including verterinarian Eduardo Schmidt.  
Jaime Chiang was the first democratically elected Chancellor at the University Federico 
Santa María in 1968. Dictatorship authorities removed him from his position and he 
moved toward private consultancy and some academic activities in Valparaíso. 
Residents of Los Maitenes requested his support around 1980, as he was one of the 
only experts in toxicology in the region. Chiang visited Quintero Bay many times and 
organised testings with his students using just plastic bags to collect. Chiang was 
harassed multiple times by military guards from ENAMI as his activities seemed very 
suspicious for them. His research led to the first scientific publications about heavy 
metals’ pollution in Quintero Bay residents (Chiang et al. 1985), besides other soil 
studies (Chiang et al. 1990a; Chiang 1989a; Chiang 1989b). 
Sercio González, an agronomist specialised in soil sciences, was appointed in 1981 to 
La Platina station of INIA to work in the Sustainable Agriculture Department. Farmers 
from the Valparaíso region who were facing complications derived from industrial 
contamination contacted González in the early 1980s. González and his team conducted 
a set of investigations in soils and animals to establish toxic pollution levels (Figure 5.2). 
This investigation, “Pollution in the Aconcagua Valley” became the first formal study on 
toxic contamination in agricultural soils in Chile and was sponsored by the Council for 
Agriculture and Livestock Research and funded by the Agriculture and Livestock 
Research Fund (Gonzalez and Bergqvist 1986). González continued working and 
publishing on these issues through the 1980s and 1990s (González 1987; González 
1992; Gonzalez and Bergqvist 1986). 
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Figure 5.2. Tests of contaminated soils from Puchuncaví at La Platina station 
Source: (Gonzalez and Bergqvist 1986)  
Eduardo Schmidt, a veterinarian, moved in the late 1980s to Puchuncaví to establish a 
pig farm. He noticed that the water in his land was contaminated and commented this 
with neighbours. These neighbours were part of the recently formed Rotary club of 
Puchuncaví and invited him to present with them at a Rotary conference at the city of 
Antofagasta in 1989 (Gastó et al. 1990; Schmidt 1989; Schmidt 1990). The Puchuncaví 
Rotarians expected to gain support at the conference for their intentions to form a 
movement against pollution in Quintero Bay. The presentation ended in controversy, as 
the other Rotarians perceived any involvement with environmental matter suspiciously 
political. This experience was key in the decision of Puchuncaví Rotarians to form a 
separate group, an advancement board in 1989, and later in 1990 create the first 
environmental group of Quintero Bay, the Environmental Defense Council. 
5.8 Summary 
This chapter has examined three decades of technopolitical transformations at Quintero 
Bay. The materials presented make it clear that there have been consistent patterns of 
opposition to industrial development of Quintero Bay that date back to the origins of the 
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industrial complex. It was also clearly stated that there was a clear sense of the 
environmental risks faced by the introduction of a copper smelter without any 
environmental mitigation system, and at the same time the presence of environmental 
regulatory institutions in Chile emerging in parallel to the development of the Las 
Ventanas Copper Complex. These environmental concerns were not fully transformed 
into substantial forms of environmental regulation partially as a consequence of the 
increasingly relevant role that copper adopted since the 1960s.  
In the 1980s, and to some extent influenced by the case of Quintero Bay, the Ministry of 
Agriculture had to take a militant stance in the name of environmental protection and 
clashed with the Ministry of Mining that resisted the introduction of any regulatory 
framework. At the same time, the ideological positions adopted by the dictatorship, that 
favoured private action over state initiative, delayed the adoption of vital regulations for 
industrial facilities. Finally, the failure of legal and political modes of action led in the 
1980s to alliances between communities and scientists as a form of communicating the 
extent of the issues faced by communities affected by pollution and also to push 
authorities through a language that seemed less contentious. 
 
 
 
  
CHAPTER 6 
Living in a sacrifice zone 
 
 
 
 
 
 
Illness is the night-side of life, a more onerous citizenship. 
Everyone who is born holds dual citizenship, in the 
kingdom of the well and in the kingdom of the sick. 
Although we all prefer to use only the good passport, 
sooner or later each of us is obliged, at least for a spell, to 
identify ourselves as citizens of that other place.  
Susan Sontag (1978, p. 3)
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6.1 Introduction 
Between December 2012 and May 2013 I visited Quintero Bay multiple times trying to 
understand how people go along with their lives in spite of inhabiting one of the most 
polluted places in Chile. After a couple of months visiting the area and becoming used to 
the ugliness and discomforts that I initially experienced there, I came to figure out that 
there was an important conceptual and ethical risk in my inquiry: the possibility of 
pathologising the modes of life of Quintero Bay residents based on the conditions of their 
habitat. Such a risk comes from the assumption that there is such a thing as normal, 
stable and harmless living conditions—an assumption that can be easily debunked if we 
think about the pervasiveness of toxins in the everyday lives of billions of people around 
the world. 
After the nuclear disaster that followed the 2011 tsunami in Fukushima, media reports 
referred to the discrimination and marginality experienced by the survivors of the 
catastrophe. Survivors faced blame for not having done enough to help those who died 
during the tsunami (RT 2011), and at the same time were seen as a polluting threat as a 
consequence of their potential exposure to radioactivity (Blair 2011). One of the 
survivors described her experience of stigma: 
I was in Tokyo after the disaster, staying with relatives; there was a group on the 
train laughing and saying that people from Fukushima should be made to wear 
signs identifying them… I couldn't believe that Japanese people would say 
something like that, it's just discrimination. And in Tokyo too, which got all the 
electricity from Fukushima — though they'd probably never thought about that. 
Yuki Sato, Fukushima survivor (Blair 2011) 
Cases of suicide were also reported among Fukushima survivors: 
We hear some organic farmers committed suicide, because you know for organic 
farmers soil is everything… They nurture the good soil after many years of hard 
work and it is just contaminated in one night or two you know. So some farmers 
committed suicide and I am very sad to hear the news. Komae Hosokawa 
(Zevallos 2011) 
Nevertheless, there has also been endurance and resilience. Some people have 
returned to the areas affected by the nuclear crisis, despite the potential risks associated 
with radiation. Among them there are many farmers who returned shortly after the 
tsunami to take care of the animals that had been left behind. It is strictly forbidden to 
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sell meat or any product from those animals, however, the motivation of those who are 
back seems to go in a different direction as stated by farmer Noboru Harada: “Cows are 
my family. I don’t want to kill them” (NBC 2013).  
The example of Fukushima survivors illuminates the project of this chapter, which is to 
find ways to describe life in Quintero Bay that can be sufficiently detached from 
stereotyped discourses of blame and stigma (Sontag 1978). At the same time, the 
chapter seeks to interrogate the co construction of places and identities at a site that has 
been mostly characterised by its extreme environmental degradation and the role it plays 
for the Chilean economy. To do so, this chapter draws on the interviews and 
observations that I collected during my fieldwork at Quintero Bay, assisted by a set of 24 
semi-structured interviews conducted at Quintero Bay by Associate Professor Manuel 
Tironi.89 Further details about the interviewees can be found in annex 4. 
The chapter is organised in the following sections, according to three major emergent 
themes in the ethnography and interviews. Section 6.2 offers an analysis of the sense of 
time in the narratives of Quintero Bay residents, in particular how the ideas of past, 
present and future are mediated by their experiences of environmental degradation. 
Section 6.3 looks at expressions of attachment and belonging while Section 6.4 explores 
the politicisation of Quintero Bay through narratives of sacrifice. Finally, section 6.5 
offers some concluding and summarising remarks. 
6.2 A sense of time 
Narratives of time in Quintero Bay are marked by periods loosely defined in terms of 
specific dates, nevertheless, each period is populated by a series of actors and events 
and there is an objectification of time. I recognised four main periods during my 
fieldwork, a distant past narrated as a golden age, characterised by abundance and 
harmony to an extent that seems like a “myth functioning as memory” (Williams 1973, p. 
43). The second period is the beginning of the industrialisation process, which is 
experienced as a traumatic shock. The third period is the present, experienced as the 
consolidation of the industrialisation process mixed with feelings of solastalgia, “a feeling 
of desolation or melancholia about the emplaced and lived experience of the chronic 
deterioration of a loved home environment” (McManus et al. 2014, p. 59). The last period 
                                                
89 These interviews were conducted between October and December 2011 as part of a project by 
the Institute of Sociology of the Pontifical Catholic University of Chile and were shared with me 
during my research stay at that institution between November 2012 and May 2013. 
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detected is the imagination of a disastrous and dystopian future beyond any possibility of 
control. While it cannot comment on the future, residents’ assessment of the golden age 
and later shock of industrialisation is demonstrated visually by a series of maps by 
Katerina Verdejo Velásquez (2014) showing the transformation of productive and free 
access spaces in Quintero Bay across three time periods (Appendix C). 
The golden age of Quintero Bay is marked by the abundance of food production and the 
availability of multiple resources, among them the macha or Chilean razor clam stands 
out consistently as a marker of that past. Despite the existence of multiple conflicts 
before the construction of the industrial complex, and for at least a decade after its 
opening as a consequence of disputes in the farming sector, that conflict is not present 
in current narratives and the opening of the industrial complex becomes a foundational 
event for the community. 
Eliana describes her experience with machas: 
I remember for example Ritoque Beach, the people, the fishermen, the shellfish 
gatherers who were dedicated to extract machas with scuba divers. They brought 
the boats full of machas… now there are none, people don’t know the machas 
around here… When those plastic mesh bags appeared, we used to go the 
beach shore there in Loncura… we put the bags in the water and caught three or 
four mackerels in one go, or sardines, a full bag of sardines. 
Raúl remembers the ease with which his grandmother used to catch machas: 
In fact, my grandmother rolled up her skirt and got into the water with feet and 
knees and used to catch machas, they were abundant. But the industries 
appeared… well they dwindled then.  
Javiera recounts her experience by the sea: 
We went by the shore, gathering shellfish… we cut seaweed. We used to go to 
the machas, because here near the shore the machas appeared. Huge machas! 
[...] now there is nothing. 
We used to live well, we had enough to raise five children, educate them and all 
that. It used to be good [for business], many wealthy people came to the beach, 
doctors and all that. This beach used to be the best around here. 
Rodrigo remembers that there was food for everyone: 
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Here nobody could have died of hunger, people went fishing or to gather 
shellfish, they have been taking all that away from us, now everything is polluted. 
Amanda remembers better times for agriculture: 
It used to be very beautiful here. We were raised with joy, we used to work up in 
the hills. We worked, sowed, harvested, all that. You can’t compare, there were 
no cars, not like now… you didn’t have to buy anything, now we even have to 
buy garlic, as expensive as it is. They used to be lying around [...] You looked 
those hills up there, they were planted until the top. Wheat, barley, lentils, 
chickpeas, peas, in the lower areas there were potatoes, beans. The planted 
everything. Lettuces… fava beans were wasted away. Now nothing of that is 
done, not even at home, because the contamination kills them. 
Laura describes with pride how Quintero Bay used to be a well-known farming town: 
We used to be the richest area for lentils in Chile. Peas, lentils, many legumes. 
After that, there were no more plantations here.  
Esteban also referred to the glorious agricultural past of the Bay. 
They used to harvest all kinds of things here, lots and lots. Here they harvested 
potatoes, corn, green beans, white beans, fruits. But the farmer had already to 
leave all that, because imagine a pest covering crops, where a farmer has a 
substantial capital invested, it is contaminated 
There is a clear moment in the narratives of Quintero Bay residents when things got out 
of control, animals died, there were no more marine resources and the land dried out. 
Roberto explains that animals began to die: 
Animals died, “they died out of green”, that’s what the farmers used to say, 
because when they opened the animals they were green inside.  
Clara specifies that some animals were especially vulnerable to pollution: 
Since they began in the 1960s, when they began building what used to be 
ENAMI, here all the animals died. The only ones that survived where the goats, 
the horse and the cows, but there are species that just died out… the sheep, they 
all died… they swelled up and when you opened them, they were green 
Raúl refers to the destruction of the ocean and machas by a sudden toxic spill: 
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For a while they poured liquids to the ocean and all the machas died, all the 
offspring as well… We used to have a concept about the machas that they were 
never going to run out… A liquid came, something that spilled, I remember that 
time, and killed everything. Until today, we have been for 15 years with this story, 
and the beach never recovered… there are no more machas. 
Andrea comments on the fate of the town of Los Maitenes: 
CODELCO hired the majority of the people from Maitenes, to work at CODELCO, 
then, it’s like one thing for the other, “I give you work, but I am killing your 
environment.” Many people “have a dead”90 as a consequence of working at 
CODELCO, everyone who retires from CODELCO, retires and dies very soon 
after… that’s how it is. Maitenes is ugly, to be honest, like dry, without life, it 
doesn’t have… I have always heard that CODELCO killed Maitenes. 
The idea of the present in Quintero Bay is dominated by a sense of loss and 
deterioration. Those who have experienced better personal outcomes from working at 
the industrial park tend to downplay the impact of industrial activity in the environment 
and call for recognition for what corporations have done. Those who have not had the 
same fortune tend to experience the present from the horizon of loss. Eliana provides a 
narrative of that process: 
There was a lot of fish, heaps of shellfish, people dedicated to plant lentils, 
mainly pumpkins, raise pigs, gather machas, lots of productivity, this was never a 
poor town, there was always enough live. Nevertheless, today, after the 
installation of all those industries, it has changed so much, now there is nothing 
in the rocks [at the beach] [...] something to prepare food in belt-tightening times, 
when people are poor. Now there is nothing, no snails, no sea urchins, no 
seaweed, nothing. There are only two or three fishing boats with three of four 
people per boat… as I said, it has changed so much that it doesn’t seem like the 
same town… The cove is dying, that is true, they themselves are saying “we are 
threatened species” and all that because of pollution. 
Eliana added a personal anecdote about this loss in sustenance: 
I have two fishermen brothers, who sometimes don’t have something to eat, that 
makes me feel bad because [...] when my brothers come to have lunch with me it 
is because they haven’t had lunch in two or three days. 
                                                
90 Expression used at Quintero Bay to acknowledge that someone has a relative who died as a 
consequence of working at the industrial complex. 
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Braulio points to the loss of trees as one of the pains that pollution has caused him: 
Here many trees died with that stuff [...] the pepper tree… that one was the first 
to die here. It was a pleasure to look at the pepper trees before, now look at 
them, all dried out. 
Alba points to the disruptive character of the light pollution at the industrial complex: 
The only industry that has been here for years, probably was ENAMI, 
CODELCO, the others are all new, everything, everything that is on this side of 
Loncura [south end of the industrial park]. I remember, you stared to that side of 
Loncura at the front and you used to see darkness, I mean you saw nothing. Now 
you look at night and all that cordon, it is all illuminated, all illuminated, just 
industries. 
Clara sees the opportunities granted to some young people as a undermining what for 
her would have been an appropriate personal development: 
Here there was a double edged weapon, they got jobs for the young ones, 
because here the only aspiration is to enter to CODELCO. Because at 
CODELCO in three years you can get a new car. Here, my car is the only old one 
around here, all the others are brand new. Here houses have three, four brand 
new cars and they drive very fast. That’s their only aspiration, to have a brand 
new car and that’s it, there are very few of them who are taking a higher 
education course.  
The experience of disease and in particular cancer marks the experience of many 
people at Quintero Bay, a disruption that affects the rhythm of live at the Bay. Laura 
describes her experience with cancer as a normalised phenomenon: 
Many of my relatives have died of cancer . There is many evidence of cancer in 
this area… stomach cancer mainly. Many people have died of cancer, my 
grandmother died of cancer, my grandfather probably died of cancer as well, but 
they didn’t diagnose him at that time [...] I believe that the high levels of pollution 
are a risk factor.  
Laura describes her experience with the green men:91 
Those are the men who are green of cancer, they are opened and they are green 
inside. The majority… well, I know people who are close, whose parents worked 
                                                
91 More details on the green men can be found in Chapter 8. 
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all their lives at ENAMI, now they are retired. I could tell you that 95% of them 
have cancer, diagnosed cancer.  
Braulio has also had experiences with cancer: 
I know many people who are sick… they get cancer... to the stomach, lungs, all 
those parts. That’s how it’s caused, acids accumulate, you breathe them! You 
breathe all that strong stuff. 
Javiera feels fear facing the prospect of getting cancer herself: 
I want to live for many more years to see my younger grandchildren grow. But 
that’s the problem that it can happen to you. My mother died of cancer, my sister 
died of cancer. Cancer is in fashion in Ventanas. 
The perspective about the future for some residents of Quintero Bay seems to be slow 
improvement, the assumption that things will get better at some point in the distant 
future. Nevertheless, for the majority of my informants the future does not contain much 
hope, they fear for the next generations and themselves in terms of health and economic 
opportunities and one of the most extended perspectives about the future is the 
imagination of a large-scale disaster that could blow up the entire Bay. 
Clara declares that her only concern is about the future of her grandchildren:  
At this point in time I’m worried about my grandchildren, the lives that the children 
are going to have, not just my grandchildren but all children. Here, the children, 
the future that the children have in here, because that’s why they are leaving, 
because there is so much pollution here that I’m not sure if there is a future for 
the children 
Javiera expresses a similar view: 
We are old, we can put up with this for a bit, but what about the children? 
Isabel points to a future full of illness: 
We are all going to end up the same way that many have already ended up: with 
cancer, with disease, not with a dignified life. We are not going to end up well. 
Ramón points to the gas deposit of Quintero Bay as an imminent risk, especially if there 
is a war involved: 
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There are many people who have discussed this and who have said that this is a 
time bomb; that this is an industrial energy pole, that in case of a war we are 
going to be the first to disappear. Quintero, because there are all the… gas, the 
fuel is stored at the Bay, they are a fast acting bomb, an explosion… Quintero 
disappears and there is going to be a hole left between Zapallar and Concón… it 
is a danger, the air force base is here, in case of war the base will fall, the planes 
and in fact we will all be gone holding hands. 
Francisco also manifests his concern regarding gas deposits and likens the situation to 
the risk of an atomic bomb: 
Let’s talk about the danger of the gas, if that stuff explodes Quintero will 
disappear, Puchuncaví, Ventanas, Viña del Mar, they will all disappear. You have 
to think that if a thing explodes there, all of Quintero would disappear all the way 
down to Valparaíso. According to the calculations that we have, Quintero, 
Valparaíso and Concón would disappear, it’s an atomic bomb.  
For Alba the risk of a plane accident given the proximity of the air force base of Quintero 
poses a major threat: 
If a plane falls there [industrial complex], everything will disappear, everything. 
The pipelines, with that gas that is coming now, they go underneath, they go to 
Viña, that is a time bomb, with the oil and all those things. 
Eduardo points to earthquakes and tsunamis, relatively common disasters in Chile, and 
how they could contribute to the wiping out of Quintero Bay: 
If there is an earthquake or a tsunami, people have fear, because we have 
Gasmar [natural gas distributor], we have that gas port over there as well. So, 
any explosion, anything, Quintero, Puchuncaví, they disappear, they disappear 
because, there’s not… they have not demonstrated safety, that the facilities are 
safe… a tsunami comes and a ship clashes with one of those domes containing 
gas… Quintero disappears. 
Additionally to the image of disaster, there is an extended feeling of irreversibility, the 
expectation that any improvement would take amounts of time beyond the scale of 
human existence, as it is exemplified by Clara: 
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The ocean doesn’t have anything anymore, it is dead, all this is going to be dead, 
Quintero and Ventanas are dead. The industries will have to stop for 500 years 
for the soil to recover. 
6.3 Attachment and belonging 
After decades of struggles with industrial contamination and experiencing the 
environmental decay of Quintero Bay alongside narrowing economic opportunities and 
the indifference of political authorities, many people have decided to leave the Bay. This 
is particularly true within rural communities that have seen properties turned into barren 
plots of land with highly depleted productivity. Yet remarkably, in spite of this panorama 
of degradation and destruction, many people have decided to stay, others have decided 
to return and there are even some newcomers who have identified advantages in living 
in an extreme environment such as Quintero Bay. 
This section looks into some dynamics of attachment of belonging in Quintero Bay that 
conform to a great extent to what Alice Mah refers as the theme of “devastation, but also 
home” (Mah 2012, p. 153). Such a theme corresponds to the narratives of communities 
that are undergoing experiences of deterioration of their living conditions caused to a 
great extent by industrial decline and contamination. In those communities it is possible 
to observe an acknowledgment of the devastation taking place and its impact on their 
lives, while at the same time it is possible to find narratives that emphasise place 
features and emotions that configure a sense of home, which is the focus of this section. 
Dropping land prices are a major issue in Quintero Bay, which I perceived to be one of 
the most commented upon topics during my fieldwork as well as one of the most 
controversial topics because there is no agreement regarding the causality of this 
decline. As previously noted, those who work at Las Ventanas Industrial Complex tend 
to downplay the impact of pollution and environmental degradation in the decline of land 
values. In contrast, those who are not directly connected to the industrial park establish 
a clear causality between years of environmental degradation and the decline of housing 
prices. This last group also tends to identify the decline in housing prices with the recent 
surge in crime and drug dealing in the area, connecting the low prices of houses with 
migration from urban centres like Santiago and Valparaíso. Those who resist connecting 
house prices with pollution take migration itself as the cause for the decline in prices. 
Raul provided me with a somewhat clear connection between environmental pollution 
and decline in property prices: 
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Where do you think all those thousands of tons [of ashes] left from the burning of 
coal end up? In landfills, of course… they [corporations] find a plot of land with a 
relatively big ditch and buy it. Actually, they buy it “as cheap as dirt” from farmers 
and they fill it with ashes and cover it with a layer of soil. The land is left useless, 
with no value. Who will want to build something, who will want to sit on top of 
those ashes?  
These ashes have become part of the landscape and also invade domestic spaces, 
affecting cleaning routines. Isabel has experienced those dynamics from her window: 
I would like you to look at the window glasses. We clean them every 15 days but 
there is grease, grease. There is also a fine dust, although it is supposed to be 
under control now. If you look straight ahead [from the window], there is a little 
hill, with small plants on top, that is just an ash deposit, just like the one where 
they are building the school92 [...] That plot was an ash deposit, there were truck 
loads of ashes dumped there that formed that hill. When there was wind, you 
couldn’t go out, your clothes turned all black.  
Macarena explained a similar experience and her frustration with the invasiveness of 
pollution to a journalist (Chilevisión 2014): 
Journalist: You mean that the contamination is noticeable in your clothes when 
you hang them? 
Macarena: Yes, in clothes, in the roof 
Journalist: Then you breathe it as well? 
Macarena: Yes, of course… what can we do? We already live here, it took us so 
much effort to have our house and for what? To end up in front of this mess!  
This frustration with conditions in Quintero Bay can be also felt when people discuss the 
possibility of having to leave their houses because of pollution levels. Alba stresses the 
fact that some people invest energy and resources in keeping their houses in a nice 
condition, people who have lived their entire lives at the Bay: 
Those people who live in La Greda, across the industries, they kept their houses 
very nicely… they are not going to understand [being relocated]. Where do they 
                                                
92 Some neighbours claim that the site where a new school was built in La Greda used to be an 
ash deposit. More details about the case of La Greda School can be found in Chapter 7.  
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go? [...] people don’t want to go, they have lived all their lives in the same place, 
it is logic. 
Andrea sees the process of relocation as an unfair imposition that does not take into 
account the investment that people have made in their houses: 
It’s not like “here, have the money and you choose where to live.” There are 
people who have made their houses with great effort, and they do not recognise 
everything you have spent. At least if you could say “pay me this much money,” I 
would walk away happy, but they say “no, I pay you that much.” So, between 
taking it or not, you have no option. 
Similarly, Javiera says that she is not willing to put up with a process that for her is 
flawed: 
It has cost so much to people to build their houses, to us as well. If they were to 
expropriate us, they pay crap, they don’t give anything. After so much effort, so 
many years… they send you to a small wooden house… they would have to get 
me out of here dead and fighting.  
Esteban considers that endurance is the most adequate attitude to the pollution crisis at 
Quintero Bay, a way to affirm his connection to the land and keep hope alive:  
I’m from here, I belong here, this is our land, heritage, we have to endure the 
environment as necessary and encourage ourselves, give ourselves hope: 
“hopefully they will fix it,” “hopefully it will get better,” “hopefully there are going to 
be more jobs and CODELCO will be more open to the locals, to the youth” 
Rodrigo believes that today the only reason to stay at Quintero Bay is the love to the 
native soil (“terruño” in Spanish): 
All that was lost, unfortunately, and the people who are still around are there just 
because they love their native soil, people who come from outside leave very 
soon. In my case, I love the native soil and nothing else… where else am I going 
to go? 
Alba, a resident who was not born at Quintero Bay describes how she still feels an 
attachment to the Bay and a pain as a consequence of its degradation: 
I’m not from here, but you just get attached to something and to see how it 
decays gives you a great sorrow.  
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Despite the decay and sorrow, Alba has identified many advantages of living in Quintero 
Bay, many of them related to her experience of having lived before in a big city like 
Santiago: 
My 11 year-old granddaughter doesn’t want to go back to Santiago, because she 
likes this town, she likes going to school here, why? Because you go out with no 
money and you can go to the beach, you pick your bike and go to Ritoque, pick 
your bike and take a great ride across the beach. In Santiago you can’t do that, 
those are the things that people who were born here like. 
Carola was also living in Santiago where the routine of the capital became an incentive 
to move to Quintero Bay, which seems for her a more relaxing place. 
We used to live in Santiago, near the O’Higgins Park, about one block away [...] 
We used to take the girls to the park so they could breathe some air and 
tranquillity, that was like our yard[…] I took them every evening[…] Santiago 
made us exhausted… too much… that noise that you begin hearing at five in the 
morning. 
Clara moved from Santiago to one of the most polluted areas of Quintero Bay, Los 
Maitenes, she is facing the possibility of relocation. Although she is aware of the risks 
involved in living in the Bay, she still prefers to stay there because it is safe and her 
grandchildren have enough space to play.  
If tomorrow they decide to eradicate Maitenes, although I miss Santiago I would 
not go back to Santiago. No, imagine! Here windows don’t have protections… if 
you leave a bike outside, the bike stays there… Here the children can go out, 
run, jump… my grandchildren, when they come to visit from Santiago, they don’t 
want to go, they cry. Because there is all concrete, all houses have security bars. 
Not here, here children can enjoy themselves. 
Interestingly, those who lived in Santiago before moving to the Bay make an effort to 
explore and discover places with positive characteristics, in opposition to what they 
perceive as the negative side of the bay. Carola has discovered some places off the 
beaten path to enjoy with her family: 
Here, there is a very nice descent to that beach, and during the summer we go 
close by to La Tortuga or El Papagayo, which are beaches. They are not very 
good for bathing, then few people go, because it has too much seaweed, too 
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many rocks, there is no fine sand [...] we go there, nobody disturbs us. Otherwise 
we go to Ritoque… that beach is very good and pretty 
Alba shows surprise that she is more aware of the attractions of Quintero Bay than long-
term residents: 
Can you believe that there are people in this town who have lived here their 
entire life and they don’t know, for example, they have no idea that the “Pirate’s 
cave” [tourist attraction] is over there? They don’t know, they don’t know their 
town, for them it is more important for example to go to Viña [del Mar], to the 
shopping mall, but they don’t know this. 
Family ties seem to be a very important factor for people who go back to Quintero Bay 
after living in other places for a while. They take advantage of declining prices and in 
many cases also properties left by relatives as inheritances. Julio decided to go back to 
Quintero Bay because of what describes as his connection to the country, despite 
having a long commute to work every day: 
My family was from here, relatives from my dad’s side, country people… well, we 
like the country, you know, we bought land, we began building and we took living 
here as a life choice, we work in Viña and commute every day. 
Some people who have moved to Quintero Bay have found advantages for example in 
professional areas, however, after some time leaving there they have had to reconsider 
their decision of moving when they are struck by the risks attached to the place. That is 
the case of Laura: 
Things began to go well, I was able to have a good professional development 
here in the area, but to be honest if I could leave I would do it happily. The 
problem is that, of course, moving all this somewhere else would cost us a lot. 
But I would be happy to leave, just because of the risk involved in raising your 
children here. They are growing and I already had two problematic episodes with 
them. I have had problems myself, I had to get a biopsy, because I presented 
cancer risk. 
6.4 Politicisation of a sacrifice zone 
This section looks into the politicisation of Quintero Bay through narratives of sacrifice. 
As it was examined in Chapter 5, the Las Ventanas Industrial Complex has been a 
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relevant political actor in Quintero Bay even before it was officially opened. This role has 
been ambiguous as it balances between expectations of economic contributions to local 
economies, including demands of prosperity from the point of view of individuals, and 
discontent for the extreme environmental degradation that has taken place in Quintero 
Bay since the opening of the complex. 
Laura explains part of the paradoxes involved in the operation of the industrial complex, 
using the case of a school that was closed as a consequence of high levels of industrial 
pollution:93 
Yes, sure, the industries of the area provide sustenance and jobs to many 
families from this place. In fact, in La Greda, that is a very sensitive matter, 
people are angry because of the pollution… but ask them if they want the power 
plants to be closed down, or if they want anything to be done at all. No, because 
they make a living from that, and they live well, it allows them to earn money and 
support a family. However, I consider that the cost-benefit is terrible […] What is 
the purpose of buying a new home and have a more or less comfortable life in 
economic terms if we're going to be sick at a given time. 
For Carola, this is the reflection of a wider logic of indifference: 
Because everything works that way, that is, people don’t give a damn if they work 
in an industry that pollutes, don’t give a damn if they consume products that 
pollute, you know? There is a huge insensibility in humanity. 
Raúl turns the problem of responsibility to a national level, emphasising the discrepancy 
between the contribution of Quintero Bay to the national economy and the environmental 
degradation that its residents have to cope with: 
We are like the dirty backyard, and well, I think that here we are paying all the 
welfare of Chile, because in reality copper and electric power are more or less 
indispensable sources for the country… we are sticking our necks out for the rest 
of the country. 
The unfairness described by Raúl is at the centre of the argument of those who wish for 
a ban to further industrial development at Quintero Bay. However, there is also an 
extended perception that little can be done, leading to reluctance to engage in collective 
action as described by Clara: 
                                                
93 See Chapter 7 for additional details on the closing of La Greda School.  
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In the end you say, “why are we going to protest? if nobody listens to us, nobody 
gives us a solution, nobody anything. No way then, everyone stays at home.  
This perception is reinforced by feelings of helplessness. For some people, including 
Alberto, there is no point in participating when everything is already decided: 
Everyone says the same, it is like fighting against a giant. But it is an issue that it 
is not even touched at a personal level anymore, I don’t talk about it, it is a waste 
of time. When I go somewhere I talk about something else, that topic has been 
given up. 
For Rodrigo, the main issue is the asymmetry of the actors involved: 
Finally in this government [President Piñera] they are realising what is going on, 
but they only offer patch solutions, you see? Ultimately there is nothing definitive. 
Well, there is no intention of expelling the industries because it is very hard that 
they could remove them, there are millions and millions of dollars, they are large 
capitals, what are we going to be able to do with them? Nothing, not even if we 
block a street and don’t let any car pass… There is already a big mess, we can 
ask them to try to reduce their pollution. 
Others recognise that they are partially responsible for the lack of action. Pedro declares 
a discomfort with political expressions that are not electoral politics: 
I don’t like to go around… go out with the pots, nothing. I vote for my party and 
nothing else. I don’t participate in things like that.  
Sergio has problems with groups and community organisations in general: 
I am not closely linked to the neighbourhood committee, to any groups, let’s say, 
I don’t like them. I know that maybe the political aspect is one thing but being 
involved in environmental things, in mothers’ committees, neighbourhood 
committee, I don’t like that, It doesn’t attract me.  
Eliana describes what she sees as a difference in terms of community activism between 
Quintero and Puchuncaví:  
Large corporations can be very beneficial for the country, in general, but the 
community surrounding them should also be important… but we are not Senators 
or Deputies, it is very little what we can do. Besides, people here in Quintero are 
very slow, I pay attention sometimes to Puchhuncaví, they protest and come 
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together and fight for what they want, with the Mayor leading them. Here people 
are like too passive. 
Eliana’s observation probably holds in relative terms, nevertheless, the residents of 
Puchuncaví also tend to think of themselves as passive in terms of activism, except for a 
few committed groups. A factor that seems to contribute to passivity, as has been hinted 
previously, the dependence of residents of Quintero Bay from the jobs offered at the 
industrial complex. This is particularly true in the case of the community of Los Maitenes, 
historically one of the areas most affected by pollution in Quintero Bay. A good part of 
the residents of Maitenes have been hired by CODELCO, some neighbours including 
Clara suspect that those contracts buy silence. 
They [CODELCO] hired many, many young people here. Many of them had been 
raised barefoot, but now they don’t look at anyone, now that they have sweet 
cars. That is the only aspiration of those boys[…] they do not protest, they do 
nothing. Right here they are going to build, at the entrance to Maitenes, 
something like three power plants. Nobody is going to say anything, why? 
Because it is CODELCO.  
Residents of Quintero Bay perceive a need for a unifying figure, for some of them the 
late former mayor Camilo Pérez played that role, although such a vision is controversial. 
Rodrigo is among those who perceive a power vacuum, which he expects an external 
force to fill:  
There should be a leader for that, someone who agglutinates wills, and that's 
what we are lacking. If there was a leader there, fine, because he would be the 
spokesperson, but here there is none. Because the neighbourhood committee 
are the same people from here, they are changed from one place to another. 
Julio observes that there have been outside leaders trying to mobilise locals, however 
they find significant inertia from locals who understanding political activities differently: 
There are people who have come from other places to this area who, to some 
extent, they have promoted the environmenl as something problematic; let’s say, 
organising meetings, doing something. Nonetheless, it is like lifting a piece of 
lead, it gets very heavy. The people here are country people, they care about 
their animals, their ranch, their work and all that stuff; they don’t go further than 
that, they don’t cross that line because they don’t care or they don’t like to. 
Because of their unawareness or ignorance, because of a series of things they 
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see it like, “oh, it pollutes! We are screwed.” They tell you “let’s keep on living, 
this is what life gave us.”  
In addition to the perceived passivity of some people and their reluctance to take action, 
residents of Quintero Bay detect serious problems at the level of political 
representatives. Most of them see politicians as ineffective and in the pockets of 
corporations, although they do not discount their own responsibilities as part of the 
spirals of corruption. Clara identifies the excess of empathy shown by authorities as an 
empty performance: 
Lily Pérez [Senator] was campaigning, she was horrified. The Minister of the 
Environment during Bachelet’s time [2006-2010] came, she was horrified. 
Everyone is horrified and nobody does something. Why am I going to believe 
them then? I have to believe what I see everyday, how people die, day after day.  
Carola emphasises that politicians change legislation according to the needs of 
corporations, while at the same time the residents of Quintero Bay receive money 
through the municipality to remain silent: 
They change laws, Deputies and Senators, they legislate in favour of businesses 
and unfortunately, that is the reality. Many people are not conscious of that and 
they keep voting for the same politicians… it is all a vicious circle, it’s a terrible 
thing… the Municipality buy people out with the resources donated by 
corporations and thereby everyone is silent. 
Eliana points to the reception of payments by the Municipality as a reflection on the 
helplessness of the institutions in contrast to the national government, while at the same 
time connects monetary transactions to the future of the Bay: 
The Mayor of Puchuncaví was fighting to prevent the construction of more power 
plants in the area, however, because some of the industries were already 
installed94 they offered a compensation of 2,300 million of pesos [roughly 
AUD$4.6 million] and the Mayor said “yes, sure.” Between taking the benefits or 
not… so everything comes down to that. If the big guys have money, they pay for 
their permits, it doesn’t matter that in the future we could all end up with a cross 
on top of us. It’s a bit disastrous in my opinion… this is going to be a catastrophe 
one day. 
                                                
94 This refers to the construction of a the Campiche coal-fired power plant in 2009. AES Gener 
began the construction of the plant before receiving all the necessary permits and they began the 
construction in a forbidden zone according to the current metropolitan development plan.  
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For Laura, the issue is what she sees explicitly as the environmental policy in place: 
Unfortunately, in Chile there is a long-term environmental policy of “polluter 
pays.” If someone profits from pollution, no problem. It happened with the salmon 
farms in the south, in many places where things are in deplorable conditions. 
Here, there has been a heavy reception of money from the Municipality… we 
changed the development plan, of course! Anything to facilitate the installation of 
the power plant.  
Eduardo explains what he perceives as the position of corporations facing community 
opposition, and how those procedures erode the social fabric of the area: 
I believe that the focus of corporations is... saying it in a crude way “if we give to 
people, they are going to stay quiet and we will be able to keep working”. Here 
corporations distribute resources and fund projects to neighbourhood committees 
for $300,000 or $400,000 pesos [roughly AUD$600-$800]. They do that in all 
social organisations and the municipality complains that they do not have the 
support of organisations, because they have all received some form of benefit. 
For Rodrigo, this type of transaction seems normal and even desirable: 
We need to ask corporations for money, as well as they are poisoning us, they 
should compensate us with something 
Arturo has a similar view and highlights the “generosity” of CODELCO: 
Look, here everybody blames CODELCO, that thing over there [pointing to the 
smelter] [...] these guys prefer to help people. Everybody here goes to the 
Municipality, poor people go and they receive help with groceries, they receive 
help to improve their houses, they receive roofs… CODELCO sends a paper to 
the Municipality, and there you talk to a woman who writes down everything you 
need […] I go to the municipality and you know what? There is assistance for all 
the small farmers, but they have to go in a draw [...] one time they pick one, then 
another one who hasn’t received help. Here we were helped with $800,000 
pesos [roughly AUD$1600], but he had to collect wood, everyone collecting 
wood.  
Carola highlights another generous initiative by the corporations:  
Around the end of the year they take children for a trip, the pay for them to go 
somewhere. For example, for the children of La Greda, they pay to rent a place 
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for them, they take them for a nice trip sponsored by CODELCO and now also 
the power plants. 
For others, these small payments do not sufficiently compensate for all the damage 
caused. They are looking for definitive solutions, relocations, subsidies, sometimes 
lifetime compensations as proposed by Marcela: 
We are being intoxicated everyday… this should be at a regional level, organise 
a court action, care about it. They should have to compensate as all for life, 
because we live here. 
Carola suggests relocation, supported by subsidies: 
In the polluted areas, they should take people out of there, they should give them 
subsidies, take them somewhere else. 
Andrea takes a step further and suggests that maybe the corporations in the industrial 
park should go instead: 
At the school of La Greda, the children were intoxicated, now they want to take 
the people out of there. They are even going to move the school, but only two 
kilometres up the road, which is the same as nothing. They should take the 
children somewhere else or rather pick the industry and take it away. 
6.5 Summary 
This chapter has presented testimonies of residents from the sacrifice zone of Quintero 
Bay. These testimonies are useful to understand how lives can be shaped and 
transformed by dwelling under conditions of extreme environmental degradation. The 
chapter has examined in particular the impact of environmental transformation in the 
definition of time scales; the sense of attachment and belonging that some residents of 
Quintero Bay experience, despite the ongoing conditions of devastation; and finally the 
dynamics of politicisation of pollution at Quintero Bay from the perspective of collective 
action, political representation and compensation. These topics are developed through 
the exploration of important themes and events in Chapters 7, 8, and 9. 
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“Why is it that when we are asked or summoned to combat 
capitalism, we feel, I feel so helpless? Faced with such a 
question, I will start with this idea—that one of the affects 
of capitalism, that is, of thinking in terms of capitalism, is to 
generate for most of people who don’t benefit from its 
wealth a feeling of helplessness and for a few people who 
benefits from it an immense enthusiasm together with a 
dumbness of the senses.” 
Bruno Latour (2014, p. 3)
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7.1 Introduction 
In this chapter I look into a public controversy that sparked in 2011, which had at its 
centre the living conditions in La Greda, a small locality of nearly 1400 people in 
Quintero Bay. More specifically, the controversy was about the conditions of exposure to 
toxic pollutants at La Greda public school (Figure 7.1) and the health consequences of 
that exposure. This controversy is helpful in understanding the definitions of “being 
contaminated”, the distribution of responsibilities and the responses offered by the 
Chilean government regarding matters of pollution. The main polluting agent in La Greda 
School was the state-owned corporation CODELCO, this happened during the last 
phase of a copper boom95(2003-2014), in that sense, this case has great relevance for 
understanding the conditions for the enactment and sustainment of Quintero Bay as a 
sacrifice zone. 
Figure 7.1 Students playing outside La Greda 
School 
Source: AgenciaUno (Carmona 2011) 
Figure 7.2 Students sitting outside La Greda 
School  
Source: El Mercurio (Boltei 2011b) 
The chapter is distributed across seven sections. The first section describes the 
intoxication event of March 2011 that began the public controversy over the school. The 
second section looks at the antecedents that led to the intoxication from the perspective 
of government agencies. The third part describes the response from the Ministries of 
Health, Education and the Environment to the intoxication through a series of tests of 
soils and bodies. The fourth section explores the legal meaning of being polluted in Chile 
and its enactment through policy in relation to this case of intoxication. The fifth section 
deals with the solution provided by the Chilean government to the children of La Greda 
and the determination of liabilities for the March 2011 intoxication. The sixth section is a 
                                                
95 in 2010 CODELCO contributed 12.7% of the total Chilean government revenue (Rodríguez et al. 2015).  
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discussion of the case through the concepts of organised irresponsibility and the politics 
of ignorance as a way to highlight its moral implications and contribute to the 
understanding of the chronic character of pollution at Quintero Bay. Concluding remarks 
are provided in the seventh section. 
7.2 A toxic cloud 
On the morning of the 23rd of March 2011, a toxic cloud travelled 1500 metres from the 
facilities of the Ventanas copper smelter to an elementary school in the nearby locality of 
La Greda in the commune of Puchuncaví (Figure 1.5, Figure 7.3).  
 
 
Figure 7.3 La Greda elementary School and part of the Industrial Park 
La Greda School” indicated by red dot at top-right, surrounded by shaded corporate properties in 
the industrial park. Source: El Mercurio (Martínez Villarreal 2011) 
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Twenty-three students and ten teachers were admitted to a local health centre after 
experiencing nausea, vomits and disorientation—all symptoms of acute intoxication 
(Boltei 2011a). One teacher described the situation during the event: 
The children are coughing, their eyes are in tears and they are breathing with 
difficulty (...). There is a grey cloud above the school and the air feels very heavy. 
(Astudillo and Pérez 2011) 
Another teacher was quoted by a news portal in Twitter saying: 
It was like a second earthquake96; the noise from the ambulances, the children’s 
fear (@puranoticia, 25 March 2011) 
A student from the school said: 
I started feeling bad when I was going from home to the school. My throat hurted 
(sic) a lot and I was not able to breathe, when I arrived to the school, all my 
schoolmates were feeling bad, (Astudillo and Pérez 2011) 
CODELCO acknowledged being the source of the emissions through a press release 
posted a few hours after the intoxication. Interestingly, the language of the document 
was vague and avoided any recognition of clear responsibilities: 
After 18 days of annual scheduled maintenance […] the operation of the smelter 
was resumed. In this process, an unforeseen [event] forced the interruption of the 
process, stopping the operation, originating abnormal emissions of secondary 
gases. (CODELCO 2011) 
There has long been a sense of resignation regarding Quintero Bay, which is frequently 
invoked in public debates as an example of extreme pollution to be avoided. At rallies I 
have heard activists arguing against new power infrastructure projects on the basis that 
they do not want to transform their places into another Ventanas. Nevertheless, this time 
the news of intoxication at the school was received with renewed outrage and a demand 
for change: the faces of the children affected by toxic pollution were a clear sign that 
things had gone too far. In ensuing media spectacle, the locality of La Greda, relatively 
unknown for the rest of Chile, achieved national notoriety.  
People took to Twitter to air their anger and frustration about this pollution episode: 
                                                
96 More than one year before, on the 27 of February 2010, an 8.8 magnitude earthquake struck Chile and a 
tsunami reached its coast, including Quintero Bay, nonetheless, the scale of destruction was limited 
compared with other locations south of Quintero Bay in the Maule and Bío Bío regions.  
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#Enami and #Chilgener97 are slowly killing the children of La Greda in 
Ventanas (@ffajardo, 24 March 2011) 
And we don’t do anything and the boys and girls from la greda continue living 
their own calvary of contamination (@andreilla, 24 March 2011) 
Sad to see the children of La Greda, stopping their development, their future 
because of #Codelco Ventanas, no no and no, this cannot happen!! 
(@misscachete, 24 March 2011) 
In Chile poor children are practically condemned to marginality, imagine if they 
are from the provinces98 = La Greda School from Puchuncaví (@lacesia, 25 
March 2011) 
Who defends the 200 students from La Greda intoxicated by CODELCO’s 
Ventanas’ division? Maybe if they were swans or dolphins99… (@gorziglia, 26 
March 2011) 
The local community was also angered by the situation and took to the streets to protest, 
blocking roads and demanding action from national political authorities (Figures 7.4-7.5).  
 
Figure 7.4 Rally at La Greda in March 2011  
Source: UPI Chile (2011)  
                                                
97 ENAMI was replaced by CODELCO (2005) in the operation of the Ventanas copper smelter and refinery 
complex, while CHILGENER was replaced by AES-GENER (2001) in the operation of the Ventanas coal-
fired thermoelectric power complex. 
98 In general the concept of province in this context refers to any places that is not the capital, Santiago. 
99 Swans refer to the controversy over the pollution of the Cruces River in the southern city of Valdivia in 
2004, while dolphins is likely to refer to the Barrancones’ controversy that led to the cancellation of a large 
coal-fired thermoelectric power plant in 2010. 
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Figure 7.5 Protestors at la Greda  
Source: Esteban Zúñiga, La Tercera 
Nearly 100 people were reported to have blocked the road into the Ventanas industrial 
park, with 4 eventually being detained by police for disorderly conduct in a public place 
(Astudillo and Pérez 2011). The message of these protestors was that they wanted a 
solution, but they did not want the school to be moved somewhere else, as had been 
rumoured by local authorities (Figure 7.6).  
 
Figure 7.6 “They will not move us.”  
Children holding a placard that reads “they will not move us” during a protest at La Greda. 
Source: Tomás Fernández, El Mercurio 
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Moving the school was not seen as a viable solution because the children, not to 
mention their families and other community members, would still be living in the highly 
polluted town of La Greda. The community from Quintero Bay and commentators in 
social media were expecting the Ventanas copper complex to be shut down, at least 
temporarily, as a symbolic display of fairness. However, the reaction of the Health 
Ministry a few days later was to close the school indefinitely so an inquiry could be 
conducted, a measure that sparked more impassioned reactions:  
La Greda School closes because of children intoxicated by the air they breathe. 
Can you imagine that? And worst: they already approved another thermo (coal-
fired power plant) there.100 (@DANER_SAN, 25 March 2011) 
The world upside down, La Greda School closes and not CODELCO that is the 
contaminator. After all they are just a bunch of people. Children without human 
rights. (@carolanaranjo, 25 March 2011) 
Cutting to the chase… The children of La Greda have to go… The polluting 
industries stay… I don’t know if it’s understandable what’s wrong here >.>101 
(@EmilLop, 25 March 2011) 
They close La Greda School because of Codelco Ventanas’ contamination, 
maybe the children do not breathe at their houses (@ElHorcon, 25 March 2011) 
The issue in La Greda is much more than the closing of the school. All those 
children live nearby (@BrunoTavelli, 25 March 2011) 
7.3 Previous concerns 
Published scientific evidence about exposure to toxic pollutants in La Greda can be 
found as early as 1985 (Chiang et al. 1985). However, it is reasonable to think that 
exposure began as soon as the facilities of the industrial park began operating in 1964, 
especially considering that the long-standing residential community of La Greda is 
located less than 500 metres away from the industrial complex and 1500 metres from 
CODELCO facilities (Figure 7.7).  
                                                
100 This comment refers to the approval of Energía Minera, a coal-fired power plant project owned by 
CODELCO and approved since 2010.  
101 Sarcasm emoji. 
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Figure 7.7 Perspective of the industrial park from La Greda 
Source: La Tercera (Pérez 2011b) 
Jaime Chiang, the author of the first study, was commissioned to participate in the 
Ventanas Environmental Program of the Ministry of Mining in the 1990s. His publications 
confirmed the presence of high levels of heavy metals and metalloids in Quintero Bay’s 
soils and human bodies. However, these results had little bearing on policy as the 
response of the Chilean government was merely to produce a “decontamination plan” 
specific to Quintero Bay that established limits for the total annual emissions of SO2 and 
PM10. While the policy did contribute to reducing overall emissions, it made no effort 
whatsoever to control either acute contamination in terms of exposure to short episodes 
of high concentrations of pollutants or chronic contamination as long-term accumulation 
of toxic pollutants. 
Another one of the meagre official responses to the studies conducted in La Greda in the 
1990s was the establishment of the “environmental villages” (aldeas ambientales) 
program. This program was part of the voluntary agreement for the improvement of the 
saturated zone of Puchuncaví-Quintero and began in 1999 as an environmental 
education initiative.102 The Environmental Education Review magazine published by the 
Ministry of Education promoted the initiative at La Greda and announced the 
achievement of two certifications: one recognising the school as a “health promoter” and 
another environmental certification granted by the National Environmental Commission 
                                                
102 According to residents of La Greda the organisation that executed this project was the NGO Casa de la 
Paz. 
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(CONAMA).103 The magazine described the program “A Healthy Lifestyle” that had been 
in place at the school since 2001: 
The project was funded by the National Mining Enterprise104 and considered the 
following activities: cultivation of vegetables, promotion of the dietary properties 
of seasonal fruits and preparation of “tutti-frutti” (fruit salad), excursions, 
preparation and consumption of typical food, folkloric dance contests, 
recreational activities, participation in the communal health fair, contest to 
reinforce eating habits and a series of educational campaigns to improve health 
conditions and improve quality of life among others. (MINEDUC 2005, p. 54) 
This shopping list seems consistent with a testimony of a local resident referring to co-
option manoeuvres in the area executed by consulting companies: 
They [industrial park corporations] even hire companies. Here they hired “Casa 
de la Paz” to wash their image and tell people that the corporations are good, 
that want to help us, etc. and ‘what do you need? Do you need a community 
centre?, sure. Do you need to paint the community centre? Do you need to install 
ceramics?, or the fishermen, do you need engines for your boats?’ (Sandoval 
Gajardo 2013, p. 100)  
The focus of interventions in La Greda was to reduce conflict, which involved the use of 
resources to keep the community engaged with the corporations at the industrial park 
through funding arrangements. However, these resources did not target the basis of the 
problem: the chronic and acute levels of pollution experiences by the town residents. 
In 2009 the Comptroller General rejected the regional government’s proposal to update 
the Intercommunal Regulatory Plan of Valparaíso (PIV), providing 88 technical 
observations to guide a more rigorous environmental impact assessment process. 
During the preparation for the resubmission of the plan, the now renamed Metropolitan 
Regulatory Plan of Valparaíso (PREMVAL), regional and local authorities organised a 
“sustainability commission” coordinated by Jaime Jamett, head of the Valparaíso 
Regional Health Department.105 This commission, which operated according to a semi-
formal working group or task-force model, involved an undisclosed number of members 
including regional councillors and local mayors. While it never received a more official 
name and continued to be referred to by its members simply as the “sustainability 
                                                
103 This institution was the antecedent of the current Ministry of the Environment. 
104 Former owner of Ventanas smelter and refinery. 
105 Each Ministry in Chile has a regional department denominated SEREMI, the head of that department is 
also called SEREMI. To avoid confusion, I will not use the term in this chapter. 
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commission”, the organisation soon became an important actor in the reformulation of 
the PREMVAL.  
One of the first acts of the commission was ordering studies to determine the level of soil 
pollution in Quintero Bay to assist the regional government in determining development 
zones. After receiving results from the first of these studies in November 2010, 
commission coordinator Jamett wrote to the Valparaíso Environmental Assessment 
Service (SEA) requesting a special review of PREMVAL’s Environmental Impact 
Statement.106 Jamett argued that the zoning categories107 proposed for La Greda were 
incompatible with the actual characteristics of the territory108 in that they would allow for 
the construction of schools and other community infrastructure despite the fact that this 
area was highly industrial with extremely problematic levels of pollution.  
In large part, Jamett’s argument was based on the results of the risk assessment study 
conducted on Puchuncaví soils, which took into consideration 66 geo-referenced points 
in a radius of three kilometres around the La Greda air monitoring station109. The results 
detected the presence of cadmium, copper, lead, chromium, arsenic, nickel and 
selenium. Jamett argued: 
According to the different existing standards for soils (Swiss, Canadian and 
German) in which commercial, industrial and residential land uses are 
differentiated on the basis of the presence of certain contaminants, the soils of 
the locality of La Greda have industrial land characteristics as the presence of 
certain parameters exceed the reference values (Jamett 2010, p. 2). 
Jamett also pointed out that the proposed zoning category was inappropriate for La 
Greda from the perspective of air pollution. Even though the 1998 respirable particulate 
matter (PM10) national quality standard had been met in La Greda since 2001, the 
concentration of pollutants had reached 98% of the concentrations allowed by the 
standard for the period 2006-2009. This meant that La Greda was well within the 
qualifications to be considered a “latent zone”110 at 80-100% of the standard and in 
                                                
106 Land planning instruments are required by law to go through an environmental impact assessment. 
107 For details regarding the zoning categories see (Comisión de Evaluación Ambiental de 
Valparaíso 2011) 
108 Jamett used as a criterion for his position the recent incorporation of obligatory Strategic Environmental 
Assessment requirements for land planning proposals (Law 20,417 2010). Nevertheless, PREMVAL was not 
required to meet this condition. 
109 There is no specification regarding the reasons to target La Greda in this study.  
110 The Ministry of Agriculture established through the D.S. Nº346/1993 that the area around Las Ventanas 
industrial park was saturated by SO2 and PM10, the parameters indicated by that management plan were 
related to the decontamination plan published one year later by the Ministry of Mining with the D.S. Nº 
252/1992. 
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imminent danger of becoming a “saturated zone” exceeding 100% of the standard. 
Going further, Jamett added: 
Since the year 2009, it has been conducted a chemical speciation to all the filters 
in the five stations located in the commune of Puchuncaví that belong to the 
CODELCO-GENER network, finding in them elements characteristic of the 
facilities and productive activities existing there such as: Lead, Arsenic, 
Selenium, Copper, Molybdenum, Vanadium and Cadmium, being La Greda 
station the one that leads the most important concentrations of Copper, 
Cadmium and Molybdenum and the second station with the highest 
concentrations of Arsenic. (Jamett 2010, p. 2). 
This request for special review, which Jamett lodged with the Environmental 
Assessment Service, was of limited consequence for several reasons. First, it was not 
legally actionable: there have never been standards regarding soil pollution in Chile and, 
as will be addressed in section 7.5, the definition of being contaminated in Chile is 
dependent on the existence of standards. Furthermore, zoning processes in Chile do not 
directly consider soil characteristics in land use classification. The zoning process 
instead defines land use through political agreement as well as technical considerations 
and public participation during the environmental impact assessment phase. While soil 
pollution may be considered in such an impact assessment, zoning decisions are still 
negotiated as political agreements and may ultimately choose to reject such 
considerations. In this sense, Jamett’s argument that relied solely on soil pollution as an 
automatic basis for excluding La Greda from school and community land use 
classification did not consider the reality of how zoning regulation occurs in Chile.  
Jamett’s special request was not publically released, but according to media reports 
there were secret meetings between representatives of the Ministries of Health, 
Education and the Environment on the issue of soil contamination in La Greda during the 
summer of 2010-2011 (Schnitzer 2011). This coincided with the Ministry of Environment 
receiving results from studies they had previously commissioned to identify 
contaminated soils across the country in order to establish a remediation program.111  
On 8 March 2011, two weeks before the intoxication incident at La Greda School, a 
newspaper from Valparaíso reported that the school was affected by alarming levels of 
heavy metal and metalloid pollution (Boltei 2011c), a report based on the findings of the 
                                                
111 The Environment minister denied knowing about those studies, without questioning their existence. The 
report referenced by the media was then used as part of the 2011 Official Environmental Status Report, 
prepared by the Ministry of the Environment. 
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same study that Jamett had used to criticise PREMVAL’s proposal back in November 
2010. Even though the study itself was not publically available at the time, Jamett 
mentioned the results at an open political meeting where they were then picked up by 
the media. Importantly, the media release of the soil contamination results confirmed 
that La Greda School had been on the radar of authorities and the idea of relocating it 
became a recurrent talking point. In the article, a 13 year-old student from La Greda is 
quoted to have remarked: 
It is wrong that the industries are so close because they pollute plants, and could 
damage our lungs when we breathe. (Boltei 2011c) 
Susana Soto, a teacher from La Greda School, told the newspaper: 
[W]e already knew that [...] in some way, the pollution was reaching us, but now 
with more definitive results that such is the case, the truth is that we are very 
concerned [... The solution is] to leave as soon as possible, the school and the 
community of La Greda, because it has been demonstrated that this place is not 
safe for children nor for anybody. (Boltei 2011c) 
Milta Bernal, president of the parents’ committee, said: 
Where are they going to relocate us? [...] this is our identity, our heritage. Here 
[Quintero Bay], wherever you move the school, the pollution will be the same. 
(Boltei 2011c) 
Jorge Rivera, the CEO of the Business Association of the Valparaíso Region (ASIVA) 
suggested that the toxicity of pollution was uncertain: 
Since three weeks ago and every two weeks we will be cleaning and fully sealing 
the classrooms, soils and playgrounds as a preventive measure. We do not know 
whether we are facing something toxic or not, but there are suspicions. In 
addition, in the storage facilities112 protective nets are being installed to isolate 
the possible effect of this wind that would have been circulating the particles. 
(Boltei 2011c) 
While the residents of La Greda showed concern for their health and even the cultural 
impact that pollution was having on their lives, the representative of the industrial sector 
seemed to blame the wind for moving around the dangerous substances that the 
members of his association were keeping in open-air deposit just a few hundred metres 
                                                
112 Nearby coal and metallic ores open air storage facilities kept by Puerto Ventanas and AES-Gener.  
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away from La Greda elementary school. Residents of La Greda told me that the raschel 
nets (a type of plastic fabric) installed by this program were green, in their opinion, as 
part of the sustainable image that these corporations were trying to project. When the 
nets turned black just a few weeks later (Figure 7.8), the residents took it as a laughable 
matter: while the public relations discourse of the industrial park companies say that they 
are not polluting, the rapid blackening of the nets was much closer to the truth for the 
residents. 
 
Figure 7.8 Protective raschel nets 
Protective raschel nets in the perimeter of AES Gener coal-fired power plants complex in 2013. 
Source: Author 
After the media publicly released the soil contamination results for La Greda, Jamett 
insisted that the school should be relocated because there was no way to ensure that 
children would not be exposed to pollution even with the fortnightly scheduled clean-ups. 
He explained that in the absence of local standards, he had resorted to applying 
international parameters to determine if the soil of La Greda was polluted, referencing in 
particular a “maximum international standard” for arsenic of 12 mg/kg of soil.113 Jamett 
seemed once again to be stretching the language of standards and reference points, as 
international standards for pollution are not valid in Chile nor is there is such a thing as 
                                                
113 Jamett referenced the 1997 Canadian soil quality guideline for this purpose. 
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an international maximum standard for arsenic as there are only international 
institutions, like the World Health Organisation, that provide guidelines for specific 
purposes like water sanitation. On the contrary, there is little agreement or 
standardisation when it comes to defining admissible risk levels of human exposure to 
toxins. 
On 14 March 2011, the Valparaiso newspaper published a follow-up to their first article 
on soil contamination in La Greda containing more specific information about the levels 
of pollutants (Boltei 2011b), a story that was also picked up by a nationally syndicated 
paper (Pérez 2011c). According to these articles, soil from the playground of La Greda 
elementary school contained 21.28 mg/kg of arsenic, 2,713 mg/kg of copper, 3.57 mg/kg 
of cadmium, 15.4 mg/kg of chromium, 15.4 mg/kg of nickel, and 56.98 mg/kg of lead. 
The levels of pollutants registered in the dust inside the classrooms reached between 
130 and 791 mg/kg in the case of arsenic and 110.73 mg/kg in the case of copper.114 It 
is hard to assess the significance of these figures considering that the actual study was 
not released and the media reports cannot be considered fully credible on this matter. 
For instance, one of the reporters confused the concentration standard with the standard 
used in the study to sample the soil (Mexican standard NMX-AA-132-SCFI, 2006).115 
Jamett is quoted in the article as saying that the level of arsenic was 1.33 times the 
“maximum dose for children before exposing them to undesirable health effects” (Pérez 
2011c), but does not provide any mention of the reference value or the source of the 
standard.  
Despite the alarming results reported by the newspapers, such as the almost 3 grams of 
copper per kilogram of soil (a figure that could turn the soil of the school into a 
reasonably profitable mining site116), the scale and seriousness of the issue in La Greda 
was not directly addressed by the authorities. Jamett merely suggested that the school 
should be moved and children tested for heavy metals and metalloids. Lorenzo 
D’Arcangeli, president of the environmental commission at the Valparaíso Regional 
Council, could only lament the incapacity of current environmental legislation and 
political processes to respond to the results of such studies. He commented: 
                                                
114 There are no federal regulations limiting soil As levels in the USA. However, the US Environmental 
Protection Agencies (EPA) superfund risk model gives a value of 0.43 ppm total soil As for a cancer risk of 1 
in 106 for exposure by soil ingestión. (Duxbury and Zavala 2005) 
115 I will go back to this later in the chapter as the confusion continued. 
116 The mining company Anglo American announced in 2011 the opening of a mining site where the limit of 
profitable operations was established at 0.3% of copper content (2011). 
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It seems ridiculous to me to suggest that all companies meet the standard when 
this [environmental impact assessment system] ends up falling down as a 
consequence of a small study in a reduced area. (Boltei 2011b) 
The perspective of D’Arcangeli was that the environmental impact assessment system 
was fundamentally flawed and should be reformed by introducing a more holistic 
cumulative impact assessment, particularly for cases like Quintero Bay. This change 
would address one of the major issues with the current environmental impact 
assessment system in which new projects are considered individually on the technical 
merits presented by private consultants hired by the applicant corporations. In other 
words, the assessment system cannot take into account the synergic effect of the project 
with existing or other planned infrastructures, nor can it invoke concepts like the carrying 
capacity of development sites.  
7.4 Testing 
The encounter of the toxic cloud and the elementary school of La Greda on the 23 
March was also the encounter of two variants of pollution in Quintero Bay: the acute air 
pollution of the industrial park’s everyday operations and the chronic pollution that has 
accumulated for years in the bodies, soils and houses of the Bay. So far, the Chilean 
government has only targeted some aspects of acute air pollution nationally, with 
relatively weak pollution standards for a limited number of pollutants compared with 
stricter and more comprehensive World Health Organisation, United States and 
European standards.117 A clear example of the relative weakness of the air quality 
standards at the time of the intoxication of La Greda School is the fact that the standard 
for sulphur dioxide was never exceeded that morning. The confusing description given 
by the then Environment Minister, María Ignacia Benítez, regarding the intoxication at La 
Greda School evidences that weak approach: 
This was not an accident [...] because there is an annual standard that admits the 
exceeding of pollution levels a few times, and that exceeding is contemplated for 
episodes like the one produced last time[...]. It is not that it (pollution) went 
beyond legal limits [...]. [I]t was fundamentally a bad decision to turn on the 
smelting machinery [...] without wind, with unfavourable meteorological 
                                                
117 Soil pollution has not been the object of regulation, despite the fact that the accumulation of pollutants in 
soils have been a major source of environmental crises like the ongoing lead pollution conflict in the northern 
city of Arica and the lead and arsenic pollution conflict in Antofagasta that have led to the campaign 
#EstePolvoTeMata (this dust is killing you). The mining sector is a central actor in most of these 
environmental conflicts. 
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conditions, they (emissions) concentrated and formed the so called toxic cloud. 
(Boltei and Durán 2011) 
Benítez normalised the intoxication in La Greda as an event that was considered within 
the legal framework of the environmental legislation, framing the issue as a matter of 
bad decisions and unfortunate weather configurations with no legal implications. Waldo 
Quiroz, an academic from the Catholic University of Valparaíso, referred to this framing 
through the connection between pollution levels as standards and pollution levels as risk 
factors: 
They [industrial park corporations] are emitting almost half of what they are 
allowed […] one thing is that the corporation emits what is allowed and another 
one is that the effect of that emission[…] there can be episodes of short lapses 
that generate damage, maybe do not reflect on the annual statistics, but they are 
enough to cause problems to the people who live there. (Zamora 2011) 
On 30 March 2011, the Valparaíso Court of Appeals ordered the closing of the Ventanas 
smelter after a successful protection remedy application made by two local 
organisations, the Puchuncaví-Quintero Ecological Council and the Regional Association 
of Retired Officials from the National Mining Enterprise (ASOREFEN) (UPI 2011). This 
was the first time that Ventanas was ordered to close by a court of law. Nevertheless, 
the same court accepted an application from CODELCO and fifteen hours cancelled the 
order (La Tercera 2011). On the same day, the Health Minister announced that La 
Greda School was going to be reopened after the implementation of remediation 
measures. Twitter users reacted again:  
Yesterday Codelco was polluting, not today, who can explain that to me? do La 
Greda children have to die so they close down [the school]? (@comuecologica, 1 
April 2011) 
Another user referred to the recent Fukushima nuclear disaster in Japan: 
Seeing the example of La Greda School, if Chile had its own Fukushima the 
children would have kept living near the (nuclear) plant (@PorfiadoChile, 30 
March 2011) 
La Greda School was reopened on 4 April 2011 after a petition from the Ministry of 
Education (Figure 7.9).118 According to media reports, toxic dust was vacuumed from the 
school’s classrooms and roof, while outside areas were covered with white gravel 
                                                
118 The reopening was requested as a contingency plan while a more definitive solution was figured out. 
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(Reyes 2011). A student acknowledged that it was good that the school was reopened 
because he wanted to go back to study and reported some improvements:  
I see it (the school) more beautiful, they put new plants, the classrooms were 
painted and the school yard as well. (Boltei and Durán 2011) 
 
Figure 7.9 Children at the re-opened La Greda School 
Source: La Tercera (Pérez 2011a) 
The president of the parents’ committee seemed resigned, commenting that the 
companies were already there, so the school and the companies would have to learn 
how to live together. An early childhood teacher from the school said that children were 
getting used to the pollution and they were aware of what was going on: “They feel the 
air and talk about it” (Boltei and Durán 2011). Agustín Valencia, then mayor of 
Puchuncaví, said that the major challenge after the reopening of the school was to:  
[A]void the dispersion of the particulate matter. That is an inherited problem, one 
that almost has 50 years and we can not solve in 3 months. (Boltei and Durán 
2011) 
It is hard to take a comment like this seriously, considering that the school is an open 
environment and Quintero Bay is an area declared saturated with particulate matter. A 
Twitter user reacted to the reopening and the mitigation measures adopted, again using 
the Fukushima nuclear disaster as a reference: 
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They sealed the windows and La Greda School children went back to classes, 
learn Japanese people… if you want we can sell you scotch [tape] for Fukuyima 
[sic]. (@quepatinelavida, 4 April 2011) 
Jaime Mañalich, the Health Minister, announced that although the school was 
reopening, he had commissioned two studies to determine if the children and the 
general population of La Greda had been affected by industrial pollution. The first study 
was commissioned to the Public Health Department of the Catholic University of Chile 
(DSP-PUC) and the second one to the Public Health Institute of Chile (ISPCh), a 
subsidiary of the Ministry of Health. The DSP-PUC study was commissioned specifically 
by the Valparaíso Regional Health Department and asked to assess the pollution levels 
of children attending La Greda School. The ISPCh study was part of the risk 
assessments commissioned by the Ministry of the Environment in coordination with the 
Valparaíso Regional Government and the Ministry of Health. The aim of that study was 
to assess the levels of pollution for the 15 years and older population of Puchuncaví. In 
this section I will focus on the DSP-PUC study. 
 
Figure 7.10 Protest at La Greda School 
Members of ASOREFEN staging a protest outside La Greda School during a testing session. 
Source: Rodrigo Cisterna, La Tercera (Astudillo 2011a) 
The DSP-PUC study became a media event from its very first announcement. The 
details of the team conducting the study and the dates for the main activities were 
promptly published in the media.119 The day that the blood and urine tests were taken 
(26 May 2011), journalists and photographers were allowed to enter the school to cover 
                                                
119 This was criticised by experts such as Andrei Tchernitchin. In his view, it was not a good scientific 
practice to give weeks of notice before a testing is conducted, as the tests were assessing exclusively short 
term exposure to pollutants, and the preparation period allowed a potential intervention in the quality of 
environmental factors (e.g. use of cleaner raw materials for smelting and combustion at the industrial park). 
Additionally, he observed that after the intoxication episode, children were less likely to play outside as their 
parents adopted more strict rules to avoid contact with contaminated soils, reducing temporarily their levels 
of exposure (El Mostrador 2011d). 
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the story (Astudillo 2011a; Astudillo 2011b; de la Rivera 2011; La Estrella 2011). This 
level of media attention even attracted activist groups including ASOREFEN to stage 
protests outside the school (Figure 7.10).  
The national newspaper La Tercera used the headline: “La Greda School is turned into a 
clinic to take exams to students” (Astudillo 2011b), and La Estrella de Valparaíso 
reported the detail of the testing process: 
They (children) queued with their hands wrapped in toilet paper [Figure 7.11], 
orderly and impatient, next to the sign that informed them, with two arrows 
[Figure 7.12], where a health survey was going to be applied to their parents and 
in what room they were going to get their fingers pricked120 and then hand a 
sample of their “peepee” to the “aunties” in white coats [Figure 7.13]. (La Estrella 
2011)  
In total, 127 children were tested during the day, with the sentiment among parents and 
students waiting in lines (Figure 7.14) being a combination of satisfaction because the 
exams were being conducted mixed with anxiety in relation to what the results would 
show. A parent said: 
It's good that these tests are done, but it took them a very long time to do them. 
Maybe it looks good, but, what if the damage is already done and our children 
are already poisoned? (2011) 
                                                
120 Jaime Chiang criticised the use of fingerpricking to measure exposure to heavy metals, in his view the 
blood volumes required for an accurate tests are much higher. 
Figure 7.11 Parent and child during testing 
Source: El Mercurio de Valparaíso (de la Rivera 
2011) 
Figure 7.12 Testing placard 
Source: Rodrigo Cisterna, La Tercera (Astudillo 
2011a) 
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Figure 7.13 Testing samples at from students at La Greda School 
Source: Rodrigo Cisterna, La Tercera (Astudillo 2011a) 
 
Figure 7.14 La Greda students and family members waiting in line for testing 
Source: Rodrigo Cisterna, La Tercera (Astudillo 2011a) 
Solana Terrazas, the doctor in charge of the DSP-PUC team, detailed that after 
sampling the children of La Greda, the study considered sampling another two schools 
not exposed to pollution in Vaparaíso Region, in order to determine “to what extent the 
children of that school [La Greda] are contaminated” (La Estrella 2011). This step in the 
study seems unnecessary if the definition of being contaminated was simply the 
concentration of pollutants in individual bodies above a level of reference. Nevertheless, 
it can be inferred that the goal of their methodology was to establish differences between 
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samples; therefore moving the focus to define if living in La Greda was a relevant factor 
affecting individual levels of pollution.  
The DSP-PUC team released the results of their tests during an information session with 
parents, regional and local authorities, at La Greda School on 28 July 2011. El Mercurio 
reported the same day that: 
The blood and urine tests, conducted to 127 students from La Greda School, 
detected the presence of metals like lead and arsenic in their organisms, yet in a 
low quantity, which does not imply a risk for their health. (El Mostrador 2011c) 
Results were publicly released as averages, but parents received the individual results 
for their children in closed envelopes (Figure 7.15).  
 
Figure 7.15 Parent holding her son’s test results outside La Greda School  
Source: Tomás Fernández, El Mostrador (2011c) 
Terrazas was quoted in El Mercurio saying that results were “within normal [parameters]” 
(Silva 2011),121 while Raúl Célis, regional governor of Valparaíso, declared that “the 
results give peace because children are not at risk.” Célis was photographed during the 
information session checking test results’ certificates with students (Figure 7.16) (El 
                                                
121 Terrazas actually said: “the totality of the children are within normal values… I mean, below the 
reference values established by different international organisms”. Visibly nervous before the media 
cameras, with the regional governor and a deputy behind her, Terrazas corrected herself, clarifying what she 
meant by normal, nevertheless, the media simply reported her saying: within normal values. 
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Mostrador 2011a).122 In a video posted on the YouTube account of the Regional 
Government of Valparaíso (GOREVALPARAISO 2011), a journalist appears interviewing 
parents who attended the information session. One of the interactions is particularly 
telling in terms of how the official message was being conveyed: 
Father: [holding the certificate with the results] “Well they gave us… they did a 
talk, the doctors, the Mayor of Puchuncaví. They indicated the percentages of 
those who could have some problems and then began handing out the results. 
They made me know that the girl [his daughter] does not have anything.” 
Journalist: “She does not have anything” [reads the results aloud] “Arsenic, for 
example, was 27123 micrograms per litre and lead 2.7 [μg/dl]. That means less 
than the standard, doesn’t it? 
Father: “Sure.” 
Journalist: “Do the results reassure you? 
Father: “Yes, we think that they were produced by people who are experts in the 
field.” 
 
Figure 7.16 Regional Governor of Valparaíso reviewing test results 
Source: El Mostrador (2011a) 
                                                
122 An informant told me that during that they authorities congratulated students for the results of their 
medical exams as if they were academic achievements. 
123 If this value is accurate, this child presents a concerning level of exposure. 
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The optimism displayed by regional authorities and DSP-PUC experts was not shared by 
other scientists who criticised the methodology of the study as well as the way that the 
study’s results were framed and communicated to the public. Jaime Chiang, author of 
some of the earliest studies on pollution in La Greda, questioned the lack of 
transparency regarding the analytical methodology, a relevant element in his view 
because the finger-prick method used to collect samples (Figure 7.17) does not allow 
deep and precise examinations.  
 
Figure 7.17 La Greda student after finger prick blood test  
Source: Rodrigo Cisterna, La Tercera (Astudillo 2011b) 
Chiang was also concerned because the communication of the results gave the 
impression that there is such a thing as safe levels of contamination, a controversial 
concept among toxicologists: 
The information provided has been very incomplete, confusing and I would even 
say [...] making conclusions way beyond what the hard figures allows. (Córdova 
2011) 
Enrique Paris, president of the Chilean Medical Association (Colegio Médico), 
demonstrated his concern that children should not present inorganic arsenic in their 
bodies unless they are exposed to a polluting source. For Paris, communicating the idea 
of normal arsenic levels was misleading and very serious in its implications considering 
that the standard used, 35 micrograms per litre (μg/l) of urine, was formulated by the 
American Conference of Governmental Industrial Hygienists (ACGIH)—an association 
that defines industrial standards based on what is considered normal levels of exposure 
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for adults at existing industrial or mining operations. The ACGIH warns in their site that 
their Threshold Limit Values and Biological Exposure Indices (TLVs® and BEIs®):124 
…are not standards. They are guidelines designed for use by industrial 
hygienists in making decisions regarding safe levels of exposure to various 
chemical substances and physical agents found in the workplace. In using these 
guidelines, industrial hygienists are cautioned that the TLVs® and BEIs® are only 
one of multiple factors to be considered in evaluating specific workplace 
situations and conditions. 
Apparently, the decision to use the 35 μg/l standard was a decision of the ISPCh,125 
considering that the DSP-PUC final report indicated that the average of 13 μg/l was 
“within safe levels”, without providing a reference value and only establishing a weak 
connection to the World Health Organization (WHO) arsenic reference value of 10 μg/l. 
The WHO recommendation is consistent with the figures published by the US Center for 
Disease Control and Prevention (CDC), which are exclusively focused in environmental 
concentration reference values (air, water, food), with no recommendations for human 
body concentrations. This leads to suspicions of a negligent confusion between 
environmental and biological approaches to safety. 
The substance of lead was also measured in the study, with Terrazas’ claim of normality 
made is further clarified by the DSP-PUC in their final report: 
Lead is a metal that does not have a safe blood level, it is toxic at any 
concentration. 10 ug/dl is considered a maximum safety limit to initiate 
remediation actions [...]. The levels observed in the children of La Greda School, 
although are below the level that would require medical treatment, reflect a 
chronic exposition to this element, harmful to the children population’s health. 
The ISPCh presented 10 μg/dl of blood as an acceptable level and attributed that 
reference to the WHO.126 This attribution is another display of great negligence if we take 
into account that the WHO published in 2010 an official guideline for childhood lead 
poisoning in which they state: 
Blood lead levels that were considered previously to be safe are now understood 
to compromise health and injure multiple organs, even in the absence of overt 
                                                
124 The benchmark used as normal value for arsenic in the studies made in La Greda School was an ACGIH 
BEI. 
125 The ISPCh was the organism in charge of taking the samples, analysing and reporting them. 
126 All the evidence suggests that the individual reporting of children’s results included the reference values 
that the ISPCh used for adult population. 
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symptoms. The most critical consequence of low level lead toxicity in utero and 
during childhood is damage to the developing brain and nervous system. The 
immune, reproductive and cardiovascular systems are also adversely affected by 
relatively low levels of exposure to lead – that is, less than 10 μg/dl. 
Recent research indicates that lead is associated with neurobehavioural damage 
at blood levels of 5 μg/dl and even lower. There appears to be no threshold level 
below which lead causes no injury to the developing human brain. (WHO 2010, 
p. 12)  
The DSP-PUC study reported the average quantity of lead in the blood of La Greda 
School children was 2.83 μg/dl, a level that should be at least be taken as concerning 
given the evidence presented by the WHO: 
A number of public health agencies are considering or have already taken action 
to recognize that any level of exposure to lead is associated with harm to the 
developing child, and scientists have suggested that a lower blood lead level – 
perhaps 2 μg/dl – should be the trigger for follow-up and assessment of a child 
by health professionals (Gilbert & Weiss, 2006). (WHO 2010, pp. 31-32) 
Rodrigo Seguel, head of the laboratory of atmospheric contamination at the University of 
Chile, commented on the confusing reporting of results in regards to the connection 
between environmental and biological references: 
When an effect is expressed at a human level, it is because the environment was 
already polluted at very high levels, therefore one should not wait to exceed a 
blood concentration threshold to take actions. (Cooperativa.cl 2011) 
Despite the claims of normality, Health Minister Mañalich announced the closing down of 
La Greda School one day after the release of the DSP-PUC report. Mañalich explained 
that the school was going to be closed in December 2011 and relocated to the locality of 
Campiche, two kilometres away from La Greda at a site “free of contamination” that had 
been donated by CODELCO, declaring: 
We want to be confident that we have done everything that is in our reach so that 
these children are not exposed to a high level of environmental pollution. (El 
Mostrador 2011b) 
In October 2011, the Ministry of Health released an assessment of soils and dust in all 
14 schools of the Puchuncaví commune (Jamett 2011). According to the results all the 
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schools presented high concentrations of heavy metals including cadmium, copper, lead, 
chromium, nickel, arsenic and zinc. An academic commented that if he had reviewed 
those results without knowing their origin he would have guessed they came from a 
mining site (Carmona 2011). However, one of the most concerning results from the 
study was that all schools presented high non-carcinogenic and carcinogenic risk for 
soils and dust concentration. In the case of dust concentration in La Greda elementary 
school, which is particularly relevant considering that dust refers to the breathing 
conditions inside classrooms, the carcinogenic risk detected was 179 times higher than 
the reference value recommended for closing down the emission source. Minister 
Mañalich took this evidence as support for his decision of closing down La Greda 
School, however, he ignored the fact that the relocation site was still within the relocation 
area. Furthermore, according to his own report, schools located further away from the 
industrial complex than La Greda were still dangerously affected by heavy metals 
pollution.  
7.5 Interlude: being contaminated in Chile  
Article 19 number 8 of the Chilean constitution of 1980 established the right to live in an 
environment free of contamination, and provided the remedy of protection as the legal 
mechanism to make the right effective in case of violation in the subsequent Article 20. 
Nevertheless, the conditions to claim a violation of that right were uniquely restrictive 
compared with other constitutional rights (Repetto 1998), demanding that the 
contamination event should be the result of an arbitrary and illegal action attributable to 
a particular individual or authority.127 To add an additional layer of complexity to the 
efficacy of this right, there was no high level legislation regulating environmental matters 
as a unique and distinctive policy problem until 1994 when the General Environmental 
Framework Law was enacted (Law 19300 1994).  
Law 19300 was resisted during its formulation,128 as it was seen as detrimental to the 
impressive economic growth129 that Chile experienced during most of the 1990s. Law 
19300 created an institutional arrangement headed by the National Commission of the 
Environment (CONAMA, replaced in 2010 by the Ministry of the Environment) and 
                                                
127 In 2005, the article 20 of the constitution was reformed and instead of requiring an arbitrary and illegal 
action, now it requires an illegal action or omission, nevertheless, it still requires that action or omission to be 
attributed to a particular person or authority. 
128 That resistance persisted even after the enaction of the law, as it took the government three additional 
years to finalise the implementing regulations released in 1997 
129 This was equally scary from an environmental perspective.  
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introduced two of the most relevant contemporary environmental management 
instruments in Chile: the Environmental Impact Assessment System (SEIA), and an 
executive mechanism for the generation of quality and emission standards as well as 
decontamination, prevention and management plans.130  
Considering that Law 19300 takes as one of its primary goals the protection of the right 
to live in an environment free of contamination, the definition of contamination provided 
by this law gains a prominent relevance. Article 2c defines contamination as: 
the presence in the environment of substances, elements, energy or combination 
of them, in concentrations or concentrations and permanence superior or inferior, 
as appropriate, to the established in the current legislation.  
What counts as current legislation for this article is mostly the quality and emission 
standards created under the framework of Law 19300, considering that in Article 1, the 
law establishes itself as current and relevant legislation for these matters.  
The environmental emission and quality standards are therefore at the centre of the 
definition of what counts as contamination and what counts as being contaminated. 
Interestingly, the mechanism proposed in this law is purely administrative and was 
resisted, as it is excluded from the constitutional rights tests imposed to normal 
legislations passed by the Parliament.131 Law 19300 established the procedure for the 
generation of standards “without indicating what rights could be limited, nor the risk 
levels for human health or to other components of the environment associated to the 
standards” (Del Fávero and Katz 1998, p. 257). Standards therefore do not require major 
justification, existing in a space of pure administrative discretion and not needing an 
evidence-based point of reference. This begs the question of what standards actually 
protect in Chile. 
Del Fávero and Katz provide an indirect answer to this question in their suggestion that 
standards “define a space of legitimate utilisation of the environment” (Del Fávero and 
Katz 1998, p. 260). From this perspective it is possible to look at standards as 
mechanisms of spatial appropriation, as they enable the creation of exceptional spaces 
for the use of polluting activities that are not fully sanctioned by constitutional provisions 
                                                
130 The Law 19300 gave great discretion to the executive, leaving most environmental decisions out of 
reach from the legislative. However, the increasing role played by justice courts in environmental matters 
was a relevant trigger to the 2012 reform that introduced the environmental court, a system of administrative 
courts independent from the judiciary power. 
131 For (Pérez 1993), establishing environmental standards through an administrative procedure would be 
unconstitutional, as there are many rights likely to be limited by environmental standards and the only 
procedure considered by the constitution to limit rights arbitrarily is the law. 
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in terms of rights. Environmental standards, when they exist, have not provided a 
mechanism for protecting the environment or human health, instead operating in an anti-
political way “suppressing potential spaces of contestation; placing limits on the 
possibilities for debate and confrontation” (Barry 2002). This leads to the conclusion that 
standards protect the definition of contamination from democracy, offering an 
administrative haven to those who “need” to pollute.132 
Del Fávero and Katz defend the definition of contamination, provided by Law 19300, 
based on “social conventions and agreements”, given that in the real world “everything 
contaminates in one way or another” and there is no one standard nature nor condition 
of purity (Del Fávero and Katz 1998, p. 261). This position is very telling,133 as it is 
acknowledges the shielding of standards from “reality”. Furthermore, Law 19300 does 
not specify specific risk levels or procedures to estimate them in regards to affected 
entities, nor does it define special status for those affected by pollution. Standards, in 
that sense, perform a world without friction or responsibilities, as there are no functional 
provisions to determine the relationality between affecting and affected bodies.134 That 
relationality, in regards to metrology, tends to be obscured to shut down the possibility of 
disagreement. However, this lack of definitions and complexity is at the same time a 
fertile ground for new disagreements (Barry 2001). When standards are intentionally 
insensitive and unresponsive toward the realities they regulate, it is possible to say that 
standards protect the definition of contamination not just from democracy, but also from 
science. 
Finally, environmental damage as the basis for a legal challenge depends almost 
entirely on the existence of a standard and its definitions. The emissions from an 
industrial facility could be damaging, but if they are within the limits defined by 
standards, the facility operators are not acting illegally. The definition of individual 
responsibilities, as required by the Constitution to apply for a remedy of protection, is 
almost impossible in the current framework where the majority of the standards 
produced are quality standards. Quality standards define maximum concentration of 
specific pollutants in particular geographical areas, but do not clearly establish individual 
responsibilities and liabilities for each emitting agent (Matus Acuña et al. 2003). 
                                                
132 Standards are able to provide environmental protection, but the design of this system in the Chilean case 
does not place environmental protection as its primary concern. 
133 Considering that both authors have participated in the production of the Chilean environmental 
institutional arrangements. 
134 In that sense, O’Ryan and Larraguibel (2000) cite the example of Santiago’s air quality standards, which 
are not directly linked to health improvements but merely focused in the diminution of the overall 
concentration of pollutants as an end in itself. These authors have recommended a more anthropocentric 
perspective for environmental standards. 
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7.6 A new school 
The decision to relocate La Greda School was officially based on the presence of heavy 
metals and metalloids in children’s bodies and the school’s soils, an explanation that has 
little relation to the cloud that made the school known on the national stage. 
Interestingly, CODELCO, the main organisation responsible for the cloud that caused 
the intoxication, donated the site as well as the funds for the construction of the new 
school, while at the same time distancing themselves from any wrongdoing. The 
government celebrated CODELCO’s donation135 but at the same time resisted any 
suggestion that there was more extensive soil or atmospheric contamination in Quintero 
Bay. 
During that period, the students had to attend the old school until December 2011 and a 
modular emergency school for the rest of the time. New peaks of SO2 were registered 
during this period and there was even a new intoxication event on 24 November 2011 
that affected 31 students. On 4 March 2012 a historical peak for SO2 was registered at 
La Greda monitoring station with 4,621 μg/m3, more than 9 times the standard 
recommended by the WHO for short exposure periods of 500 μg/m3 for 10 minutes. 
While 4 March 2012 was the historical peak, this WHO standard was exceeded 1000 
times in Quintero Bay during 2012.136 The persistence of these episodes was a cause of 
great concern for the residents of La Greda, because even if their children were moved 
to another school, the unhealthy conditions were still in place.  
This concern by an activist’s comment on Twitter during a peak of SO2 at La Greda 
Station that he was relieved that the children were at the new school, only to “realise” 
that it was weekend and the children were actually in La Greda:  
“Peak SO2 La Greda Station; the best was that children were at the New 
School!! ..Oops! actually it’s weekend!! (@ComiteLaGreda, 28 October 2012) 
The comment was accompanied by an unattributed image of a graph showing SO2 levels 
as recorded by six local monitoring stations, including one at La Greda, for a 48-hour 
period from 26-27 October (Figure 7.18).  
                                                
135 Despite the fact that while making the donation CODELCO was still involved in court cases with some La 
Greda School parents. 
136 This is not problematic, as made clear in the previous section, because Chile does not have standards 
for short periods of exposure and instead has a primary hourly standard that considers different escalated 
contingency plans for very high concentrations (1962, 2600 and 3900 μg/m3). The Chilean standard is rarely 
exceeded and does not consider individual penalizations because it is a quality standard and not an 
emission standard.  
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Figure 7.18 Post from La Greda Defence Committee 
“Peak SO2 La Greda Station; the best was that children were at the New School!! ..Oops! actually 
it’s weekend!!”. Source: Twitter, @ComiteLaGreda, 28 October 2012 
The new La Greda School was opened on 30 September 2013 (Gallardo 2013), with the 
Education Minister Carolina Schmidt, members of parliament and local authorities 
attending the event that was covered by multiple media outlets. At the inauguration, 
Minister Schmidt declared: 
Today is a great day because we have opened a new La Greda School. One of 
the most modern schools in the country and a symbol for the whole of Chile. This 
community was able to transform a great pain and a great difficulty into a new 
beginning, where the education of our children is at the centre and where the 
focus is to provide them the conditions for a better education. (OEI 2013) 
Minister Schmidt went even further, posting a picture of her participation in the school 
opening (Figure 7.19) along with a message that declared, “New La Greda School is a 
symbol of commitment for decontamination and quality rural education” 
(@CarolaSchmidtZ, 30 September 2013)–a comment that does not have much basis 
considering that the school had no impact on the contamination factors.  
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Figure 7.19 Education Minister Carolina Schmidt at new La Greda School opening 
“Source: Twitter, @CarolaSchmidtZ, 30 September 2013 
Just 9 days after the opening of the new school, a new episode of contamination at the 
locality of La Greda ended up with seven people admitted to the local health centre with 
intoxication symptoms (Manosalva 2013a), an event that clearly played against the 
symbolism proposed by Minister Schmidt. Andrei Tchernitchin, a toxicologist, declared 
that the relocation of the school had no effect if it was still within the area of exposure 
and the children were still living in the heavily polluted locality of La Greda (Correa 
2013). Tchernitchin was quoted as saying:  
The whole area is contaminated. Moving the school was demented and there are 
only two options: there was a lack of technical knowledge from authorities or they 
are making fun of people. (Cuevas 2013) 
Two weeks before the opening of the new school (Figures 7.20-7.21), CODELCO 
reached a settlement with the 38 parents who were suing the corporation for damages 
resulting from the March 2011 intoxication.  
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Figure 7.20 New La Greda School facilities 
Source: 24horas (Gallardo 2013) 
 
Figure 7.21 Children outside at new La Greda School 
Source: 24horas (Gallardo 2013) 
As part of the settlement CODELCO agreed to establish a compensation health fund of 
164 million Chilean pesos (approximately 325,000 AUD). As quoted in the media, 
Mauricio Palma, director of communications at CODELCO Ventanas declared: 
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This is a decision agreed between both parts that seek above all to benefit the 
community, making it clear, moreover, that that day the company did never 
violate the current environmental standard. (Manosalva 2013b) 
Journalist María Paz Cuevas visited the new school a few weeks after the opening and 
captured a telling dialogue between a mother and her son: 
Mother: “This school miss? Spectacular! It has heating in classrooms, covered 
gymnasium, is beautiful, gorgeous. Isn’t it Francisco?” 
Francisco (son): “The school is pretty. Here we can run during breaks. Before, 
down there [former school site] we couldn’t. There was all that dust, itchy eyes 
and feeling dizzy. Some of my schoolmates still miss school because they have 
headaches.” 
Mother: [shrugging] “We are from here, we have always been from here. They 
say that contamination effects are terrible, but what can we do? We were born 
here. Here we have our homes. Where can we go?” (Cuevas 2013) 
Another mother commented: 
The school is very beautiful, nothing to say about that. But it is the same. If there 
is another toxic cloud it will still reach the top. What is achieved by moving the 
children out of here for a while? They live here, [after school] they come back to 
the same! Companies have taken over the town. Let them take over, but take 
everyone out of here then. (Cuevas 2013) 
A third mother commented: 
I can’t talk, because my husband works at one of the companies. If you don’t put 
my name I can tell you the truth: moving the school was stupidity. It is the same 
contaminated air. Besides the children live here [La Greda]. This is something 
about politics. If people mattered to them, they would have moved the entire 
town, not just the school. But we are used to that. We have lived here our whole 
lives. What can we do? (Cuevas 2013) 
Cuevas also interviewed Jaime Jamett, who commented: 
The school was located in the best available land, not the best in the world. An 
analysis of climatic conditions was made and it was far from the winds that carry 
the contaminants. The regulatory framework is still insufficient, many things are 
 Chapter 7. The children of La Greda 
Coppered Lives 187
lacking, but our commitment was for reducing the daily pollution impact level and 
that has been achieved: students have improved their quality of life and medical 
attentions for respiratory diseases have decreased.137 (Cuevas 2013) 
Almost two years after the opening of the new La Greda School, on 14 September 2015, 
ambulances were called again to attend 32 students and four staff members who were 
intoxicated by gas. The source of the intoxication this time was not the industrial park. 
The school, like most of the towns and localities around the industrial park, does not 
have access to sewage and instead uses a septic tank to dispose of the school’s 
wastewater. That septic tank had not received adequate maintenance since the opening 
of the school,138 which resulted in the children being intoxicated by their own waste.  
7.7 Politics of not-knowing 
Hannah Arendt, describing the trial of Nazi SS Officer Adolf Eichmann, wrote:  
The longer one listened to him, the more obvious it became that his inability to 
speak was closely connected with an inability to think, namely to think from the 
standpoint of somebody else. No communication was possible with him, not 
because he lied but because he was surrounded by the most reliable of all 
safeguards against the words and the presence of others, and hence against 
reality as such. (Arendt 1969 [1963], p. 49) 
As I was following the case of La Greda, the idea of someone being unable to think the 
world in which they were actually living kept coming to me every time that an executive 
from CODELCO, a political authority or an expert working for the government intervened 
in the controversy. Their constant reference to the current environmental legislation and 
standards to define contamination demonstrated heinous cynicism when that argument 
was used to define the toxicological status of Quintero Bay and the children of La Greda 
School. It was safe for them, from a legal perspective, to say that there was no 
contamination. However, in order to do that they had to ignore the obvious reality that 
those children as well as thousands of people are living in inappropriate conditions.  
Latour points out that:  
                                                
137 This comment was made a month after the new school was opened. The idea that a 
significative improvement in quality of life and decrease in medical attentions can be established 
is not credible. 
138 It is not clear if it received any maintenance at all. 
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The history of economic thought is the history of the constant addition of 
protective layers to render it more and more impossible for intruders (read 
politicians and ordinary people) to meddle. Once protected from scrutiny it has all 
the contraptions of an alternate nature working automatically. [original emphasis] 
(Latour 2014, p. 5) 
This alternate nature made up of economic laws, legal certainty and environmental 
standards has become seductive to scientists, decision makers and corporate 
executives and is prioritised ahead of the wellbeing of the actually existing human beings 
in La Greda. The capacity of copper (CODELCO) to produce revenue leads to the 
protection of its existential needs in contrast to the existential needs of Quintero Bay 
humans. The framing of the atmosphere of Quintero Bay through quality and emission 
standards, introduced supposedly to protect the population’s health, has resulted in a de 
facto, yet legal, expropriation of air from the perspective of its breathing quality. The 
detachment of standards from human health concerns has led to a situation where the 
breathing space of Quintero Bay has been enacted as an airfill,139 resulting in what 
Michel Serres (2011) refers to as appropriation through pollution. 
The legal character of environmental standards as protective layers for economic 
activities does not protect those activities from moral questioning. The emergence of a 
crisis like the intoxication at La Greda School demanded the identification of responsible 
individuals or institutions. For the residents of Quintero Bay, it was obvious to blame the 
industrial park corporations, in particular CODELCO. However, those corporations were 
right to claim that there was nothing illegal in their operations under current Chilean 
legislation. At this point things become blurry, because the legal definition of 
contamination in Chile, as directly acknowledged by the Environment Minister, has a 
threshold that allows for the occurrence of events that are harmful to human health. 
Therefore, the Chilean state is legally insensitive to the claims made by La Greda 
children, Quintero Bay residents and available scientific evidence, which in some cases 
is produced by the same state.  
Ulrich Beck referred to focusing on the dissolution of responsibilities in such issues as 
part of the organisational logic of modern institutions:  
[W]hat is at issue is an elaborate labyrinth designed according to principles, not 
of non-liability or irresponsibility, but of simultaneous liability and 
                                                
139 I am using airfill in the same sense as landfill ia used for deposits of solid waste. 
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unaccountability: more precisely, liability as unaccountability, or organized 
irresponsibility. (Beck 2002 [1995], p. 61) 
Beck’s labyrinth resonates with Latour’s idea of protective layers, as both are effective 
ways to conceptualise how specific activities enjoy special privileges through 
institutionalised patronage. This appears as an act of sovereignty in the Chilean case, 
one founded on the capacity of the state to define its reality through the enacting of legal 
definitions. Carl Schmitt’s understanding of sovereignty is useful in this case, as he 
points out that the pervasiveness of conflict requires the exercise of sovereign definitions 
from the state as a way to ensure a stable order. The definition of the environment 
contained in Chilean environmental standards is detached from science in general and 
human health concerns in particular, minimising the possibility of conflict and the 
definition of responsibilities. 
Given that the minimisation of conflict is hypothetical, other safeguards are required and 
as mentioned earlier, the very existence of a metrological regime is a factor in the 
generation of conflict (Barry 2001). In the case of La Greda, there was an ongoing 
strategy of compensation in place before the March 2011 intoxication episode, and the 
anxiety regarding pollution has been appeased through the use of donations and special 
treatments, like the construction, for Chilean standards, of an unusually well-equipped 
new school. This compensation strategy plays along with an intervention in people’s 
concept of temporality, the presentation of an official narrative of improvement and the 
idea that a better solution will come in the future. This is an expression of what Bourdieu 
sees as a strategy of domination:  
It follows that art of […] making people wait, of delaying without destroy hope, of 
adjourning without totally disappointing… (Bourdieu 2000, p. 228) 
Another safeguard comes from the strategy of ignorance production (Proctor and 
Schiebinger) practiced through a deliberate misuse of concepts and scientific categories. 
The public staging of medical tests, with no ethical concern for the protection of 
children’s privacy, appeared more as an act of political communication than a display of 
scientific rigour. In a similar way, the loose use of categories of international standards, 
safe levels and normality can be read as an explicit effort to get rid of the problem from 
the perspective of regional authorities. After all, they knew that those exams were 
inconsequential given the official definitions of contamination and the distribution of 
responsibilities. 
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7.8 Summary 
This chapter has followed a recent controversy in Quintero Bay that was triggered by an 
episode of intoxication at La Greda School. The controversy was marked by the 
definition of the conditions that enabled that intoxication and the general status of 
contamination that La Greda residents face in their everyday lives. It was shown in the 
chapter how the intoxication was received with great outrage by the general public, 
although quickly contained by the actions of the Chilean government that appeased 
anxieties through scientific tests and the relocation of the affected school. The response 
of the government also involved the dissolution of responsibilities for the intoxication 
episode and the dismissal of the scientific evidence that suggesting the depth of the 
contamination crisis was larger than has been officially acknowledged to date. The 
relocation plan for the school was almost irrelevant as a protective measure for the 
exposed children. 
This case shows how in Chile, the use of a legal definition of contamination and 
environmental standards detached from health concerns enables desensitisation in 
regards to what constitutes humane living conditions. At the same time, those definitions 
have been instrumental in establishing a regime of organised nonliability supported by a 
strategic domination of affected people through narratives of improvement, the use of 
clientelist practices and a deliberate creation of ignorance surrounding the production of 
scientific evidence of pollution.  
Additionally, the application of current definitions of contamination and environmental 
standards has meant a de facto appropriation of breathing spaces by polluting 
corporations who have turned areas like Quintero Bay into airfills. It is not hard to see, 
once all of the above mentioned actions are put together, how the production and 
maintenance of a sacrifice zone in Quintero Bay seems like an logical outcome. Next 
chapter will shift the perspective of the analysis to some of the political articulations of 
Quintero Bay ex workers affected by pollution.  
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Verily you are suspended like scales between your sorrow and your joy. 
Only when you are empty are you at standstill and balanced. 
When the treasure-keeper lifts you to weigh his gold and his silver,  
needs must your joy or your sorrow rise or fall. 
Kahlil Gibran (Gibran 1996, pp. 16-17)
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8.1 Introduction 
This chapter addresses a set of controversial issues that have recently emerged in 
Quintero Bay. The Regional Association of Retired Officials from the Chilean National 
Mining Enterprise (ASOREFEN), a group of former workers from the Ventanas smelter 
and refinery, has launched legal appeals against CODELCO and ENAMI claiming 
compensations for the negative impacts that they have suffered, allegedly as a 
consequence of their working conditions. The group has been associated with the label 
of the ‘green men’, a concept coined at least three decades before, amidst one of the 
most acute pollution crises in Quintero Bay. Locals used the label to identify workers 
whose bodies became green as a consequence of working at Ventanas. The revival and 
appropriation of the use of the term ‘green men’ by ASOREFEN has been an important 
part of a campaign in local and national media, which seeks to raise awareness of their 
situation by sharing physical and emotional signs of their suffering.  
In this chapter I aim to describe, specifically, the use of the body and intimacy as sites of 
public contestation in Quintero Bay and, more generally, the ontological and moral 
consequences of the political mobilisation of bodily afflictions as an instrument of 
contestation. The empirical focus centres on two main episodes: first, the publication of 
pictures of one ‘green man’ in the media and, second, the process of exhumation of 
some deceased ‘green men’ requested by their widows as part of their legal appeals. 
Both moments exemplify the public staging of degrading bodies and troubled intimacy as 
means of participating in the public controversy over the effects of pollution in Quintero 
Bay.  
The materials used in this presentation come from online and printed media sources, as 
well as some information collected during my fieldwork in Quintero Bay and Santiago. 
The chapter describes media reports, following their style in an effort to translate, as 
accurately as possible, the intensity of ASOREFEN’s testimonies.  
The chapter does not intend to present all the sides involved in Quintero Bay’s conflicts 
and does not judge claims made by ASOREFEN according to their truth claims. My main 
goal consists in describing their performance and their articulation of the hardships they 
face in order to reach a wide audience, as well as how that articulation relates to 
Quintero Bay’s trajectory of environmental conflicts. The subject of interest here is the 
practice of contestation itself, and understanding what kinds of statements, actions, 
knowledge etc. are mobilised by people to represent the pollution of their community to a 
wider public. 
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ASOREFEN has mobilised as proof of their claims elements of the intimacy and private 
lives of their members, including bodies degraded by scars and blisters, testimonies of 
suffering and grief for the loss of loved ones as well as medical records and death 
certificates. These traumatic events are brought into existence through their disruptive 
articulation in a wide array of public and social media, congressional hearings and public 
demonstrations, making their concerns matter. The events promoted by ASOREFEN are 
disruptive because they make clear that it is hard to give a direct answer to their claims 
from a purely scientific perspective, slowing down the process of establishing deep 
convictions and definitive answers and thereby encouraging hesitation (Stengers 2010). 
At the same time, their claims are politically pressing, requiring a solution that cannot 
come exclusively from science or law, demanding a reconfiguration of the Chilean 
government institutions and the processes through which these cases are currently 
handled. 
This chapter is organised into six sections. First, I offer a brief introduction to the concept 
of the ‘green men’ and how they became a problem for my research. Secondly, I 
introduce the story of ASOREFEN in the context of Quintero Bay’s trajectory of political 
contestation. Third, I discuss the media publication of the pictures of a ‘green man’ 
affected by a rare disease. Fourth, I discuss the media reporting on the exhumation 
process of deceased former workers of Ventanas. Fifth, I discuss the moral implications 
of these cases in terms of the public/private divide, mediatisation and measurement. 
Finally, I offer some concluding remarks and reflect on ASOREFEN’s achievements in 
terms of mobilising moral boundaries, contributing to what Isabelle Stengers calls a 
‘culture of hesitation’ (2010). 
8.2 Searching for the green men 
The ‘green men’ appeared for the first time in the Chilean media just one year before the 
end of Pinochet’s dictatorship in 1988. An article at the APSI magazine reported on the 
living conditions in the commune of Puchuncaví in the Quintero Bay area where 
residents were suffering persistent respiratory health conditions under the haze of the 
nearby industrial park (Moulian 1988). Among narratives of destroyed crops and 
domestic disturbances, one story in particular seems taken from the magical realism 
genre for which Latin America has become famous: doctors finding strange green 
pigmentation on the internal organs of the Ventanas copper processing plant workers 
dying from malign tumours and ‘putrescence’ during surgical procedures. These workers 
subsequently became known in the local area as ‘the little green men of Puchuncaví’. 
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No publication has appeared in a medical or other Chilean scientific journal addressing 
this strange condition. The latter likely suggests that the story, which today has achieved 
mythical dimensions, was real in the imagination of Puchuncaví residents; alternatively, 
it could indicate that this situation has not attracted the interest of the relatively small 
Chilean scientific community, going unnoticed along with many other phenomena that 
never make it into the realm of scientific research. For myself, the suggestion of people 
becoming green seemed so odd that I decided to find out if such a thing was possible. 
Surprisingly, I found in the medical literature a documented condition matching these 
characteristics that is caused by the replacement of the blood’s oxygen by sulphur. The 
condition is known as sulfhemoglobinemia, and has been linked to the consumption of 
medicines containing sulphurs and to occupational exposure to hydrogen sulphide (Wu 
and Kenny 1997), a gas present in metallurgical refining processes. 
The medical professionals whom I asked about this matter were hesitant in giving an 
answer. They were aware of the pollution issues in Puchuncaví and considered that 
questioning what the residents have said regarding their health was a form of 
questioning that pollution was affecting the population. These specialists remained 
convinced that workers and residents of Puchuncaví are, and have been, affected by 
industrial pollution, but did not give credence to all the ways in which residents claim to 
have been affected. No credit was given to the possibility that a condition like 
sulfhemoglobinemia had arisen at a certain point, creating a gap between the medical 
practitioners who were subtly looking down at the beliefs of residents, without engaging 
with them, and the residents, who believe in this condition and see the neglect of this 
phenomenon as a strategy to cover the harm caused by the industrial complex. I asked 
for specific data about how people in Puchuncaví have been affected by industrial 
pollution and was only able to find some very basic epidemiological statistics (Ibáñez 
2010; Toledo 1994) in addition to a few outdated studies regarding the presence of 
pollutants in bodies (Chiang et al. 1990b). Aside from these meagre sources, I found no 
traces of or references to studies concerned with specific health conditions associated 
with copper smelting and refining in Puchuncaví. 
When I asked experts who have experience in the mining sector, their answers were 
very similar.140 They argued that the ‘green men’ case is nothing more than a search for 
compensation, discussing that there has historically been a perverse incentive in the 
Chilean mining sector that stimulates the negotiation of bonus payments in exchange for 
the acceptance of unsafe workplace conditions. According to these experts, once these 
                                                
140 Interviewees gave me their opinions about this matter off the record; they did not want to be identified 
with regard to this particular issue. 
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bonuses have been accepted, the responsibility for work related health conditions falls 
on the workers themselves. For me, such an argument that fundamental rights can be a 
transactional matter seemed too simplistic and even naïve from a human rights 
perspective, although it is not surprising considering the Chilean trajectory in human 
rights. 
From a policy perspective, health problems in Puchuncaví have been perceived and 
dealt with as a matter of air quality. The Ministry of Agriculture Supreme Decree 346 of 
1993 declared Quintero Bay an area saturated by sulphur dioxide (SO2) and respirable 
particulate matter (PM10), which followed the Ministry of Mining Supreme Decree 252 of 
1992 that established a decontamination plan for the same pollutants and established a 
cap on their acceptable concentrations in the local atmosphere. This has contributed to a 
bias in the understanding of pollution matters in Quintero Bay as an acute, rather than 
chronic, issue. Cumulative and chronic effects of industrial pollution, like soil 
contamination, have never been the target of government regulation. In this sense, the 
visibility of health issues in Puchuncaví has been mainly restricted to a narrow selection 
of medical conditions attended to at the basic level of the local healthcare centre. 
The emphasis on acute diseases has not left room to discuss conditions that could have 
potentially led to symptoms such as those that identify the ‘green men’. In this sense, the 
eruption of ASOREFEN appropriating the ‘green men’ label and demanding reparations 
from the Chilean state for their health issues brought to public discussion the matter of 
chronic health conditions as the result of working practices at industrial facilities. Health 
authorities, union leaders, corporate officers and even the International Labour 
Organisation (Maureira and Ruiz 2012) have catalogued the affections raised by 
ASOREFEN as occupational diseases, a result of the very nature of production 
processes within industries such as mining. However, because the specific processes 
associated with those industries are seen as necessary, occupational diseases are 
defined as unavoidable. ASOREFEN’s eruption has thus challenged the seemingly 
stable notion of occupational diseases, putting into discussion the justice involved in 
having to embody, as suffering, the effects of what they see as negligent management 
from the copper corporations.141  
8.3 Public mobilisation in Quintero Bay 
                                                
141 Both corporations that have owned the Ventanas Smelter and Refinery, ENAMI (1964-2005) and 
CODELCO (2005-present), have been seen as immune, since they are public companies and CODELCO in 
particular is the largest producer of copper in the world. 
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Concerned groups have been active throughout different periods of the Ventanas 
industrial park history. The first group opposing the project was mainly composed of 
local farmers, specifically from the cooperative Flor del Campo, who were aware of the 
effects of other smelters in Chile and the world and rejected the installation of such a 
facility near their land. This group contested the localisation and operation of the project 
since its planning stage in the mid-1950s, and stayed active until the 1990s. Their 
disappearance as a relevant actor coincides with the alliance their leaders made with the 
Rotary Club of Puchuncaví to form a progress association in 1989. The progress board 
proposed the creation of an Environmental Defence Committee142 that was led by the 
mayor of Puchuncaví. This committee was completely co-opted by the municipality in an 
open conflict of interests (Sabatini et al. 1996).  
After this first experiment in political contestation, new community organisations were 
formed. The most prominent in the early 2000s was the Puchuncaví-Quintero Ecological 
Council (CEPQ), which brought together community leaders from many organisations 
based at Quintero Bay. The model developed by this group for their political 
interventions was based on the accumulation of legal and scientific expertise to contest 
the information provided by private corporations and the government regarding the 
development of new projects. The first major victory of this group was the paralysation of 
a chemical landfill project, known as Rivox, in 2005. In some aspects, that episode 
marked the recovery of the local capacities to mobilise against projects deemed to be 
harmful for the community. 
ASOREFEN emerged in 2006, coinciding with the resurgence of local organisations. 
ASOREFEN is a group composed mainly of retired officials who have presented health 
conditions they link to the working conditions at Ventanas Smelter and Refinery. This 
group made contact with CEPQ to present their testimonies to other local actors—stories 
of painful diseases, suffering, misery, neglect and disregard. This was a novelty, as 
these situations were rarely made public, and the belief was that workers of Ventanas 
Smelter and Refinery had their lives sorted out given that their incomes were 
considerably higher than the Chilean average (Bourke 2013). 
In this sense, ASOREFEN was trying to challenge some common conceptions regarding 
the life of people working in mining processing facilities. Their interest was showing that 
working at these operations had consequences, and that those consequences were 
worse under the precarious workplace safety conditions that they experienced during 
                                                
142 That committee was arguably the first environmental organisation in Quintero Bay, considering that 
farmers were mostly defending a corporate interest. 
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their time at Ventanas. Nevertheless, their argument did not stop there: ASOREFEN 
wanted to question the justice involved in having to confront pain, suffering and distress 
in the course of a job, especially when the consequences of this suffering were so 
unknown and uncertain for workers: 
We broke the smelting and refining [production] records more than five times. I 
believe people in charge, the only thing they wanted, was to break records, they 
were not aware of the effects that their fellow workers were going to suffer. Luis 
Pino, ASOREFEN’s spokesperson and leader, in: (Cámara de Diputados de 
Chile 2011a, p. 41) 
In those years they did not have helmets, security shoes, masks. Nonetheless, 
we never imagined the extent of the harm that they were exposed to, how were 
we supposed to know? Eliana Morales, widow of worker at Ventanas (Cuevas 
2011). 
The situation described above could also be extended to the community affected by the 
pollution of Ventanas, as both ENAMI and since 2005 CODELCO, have denied any 
connection between the health issues of the population and the emissions resulting from 
their operations. 
Luis Pino Irarrázabal, a former chemical analyst at ENAMI, has led this group since its 
creation. He has been the spokesperson of the association, and at the same time a key 
organiser, by collecting death certificates, medical exams, union documents and many 
other materials that could prove the validity of their claims. He has first-hand experience 
with embodied industrial pollution after working for many years at ENAMI. His blood 
contains high levels of lead, a condition that according to him led to his early retirement. 
However, in his view, he was retired for the symptoms of his condition and not the 
condition itself, stopping him from being adequately compensated. He is deeply 
concerned and troubled, because the Chilean public health system does not cover 
appropriately the treatment of his condition (El Observador 2009). 
This personal experience led Luis Pino to look for similar cases among his former 
workmates. His search showed that nearly 500 others were suffering from health 
conditions that could be associated to the working conditions at Ventanas, and many of 
them have not been adequately compensated for conditions including cancer, 
respiratory diseases, disabilities and heavy metals intoxication. Luis Pino made a list 
with the names and personal data of all these cases, and also included approximately 
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144 death certificates of former workers. Additionally, he contacted the widows and 
families of those affected to include them in the recently formed association. 
Shortly after its constitution, ASOREFEN began participating in public demonstrations in 
Puchuncaví and also in massive national demonstrations such as Worker’s Day. They 
used pictures of their members as an instrument in their public appearances, including 
pictures of those who have already died and those who are suffering visible and 
deteriorating health conditions. Along with the pictures they have also included in their 
banners the reports that newspapers have dedicated to their case. Additionally they 
used strategies such as wearing clothes 
that resemble the uniforms of a nuclear 
plant (Figure 8.1) and exhibiting pictures 
of all the politicians who have been in 
office in Puchuncaví (Contraplano 2013). 
The organisation has also filed writs of 
protection and lawsuits against 
CODELCO and ENAMI. Most of these 
legal actions have been unsuccessful, 
however, the latest one presented by a 
group of widows has advanced to a point 
where bodies are being exhumed in 
order to test for the presence of heavy 
metals on their remains (Pérez 2012). 
This has led to great media coverage 
and interest, appearing intensively in 
national media (Cuevas 2011; El 
Mostrador 2012; El Observador 2009; 
Fuica 2010; Miranda 2011a; Miranda 2011b; Urquieta and Saleh 2012) and also in 
documentary films (Bertrán 2010; Tamayo 2013). Recently the NGO Oceana used the 
case of ASOREFEN’s widows to launch their campaign “No More Sacrifice Zones” 
(Oceana 2012e). 
The case of ASOREFEN has also been featured in human rights reports published by 
the National Institute of Human Rights (INDH) (2011), the Human Rights Centre at Diego 
Portales University (Centro de Derechos Humanos 2012), the Human Rights 
Observatory José Domingo Cañas (Observadores de Derechos Humanos 2013), and 
the Terram Foundation (Vallejo and Liberona 2012). All of these institutions have treated 
Figure 8.1 Luis Pino during a Worker’s Day 
demonstration.  
Source: Author 
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ASOREFEN’s grievances as a matter of human rights violations while also associating it 
with issues of environmental justice. 
Furthermore, members of ASOREFEN have been invited to present their story and 
claims to the National Congress, the Human Rights Commission on 30 April 2009, the 
Natural Resources Commission on 31 August 2011 and the Special Commission for the 
Elderly on 4 November 2011. It was at the Natural Resources Commission where Luis 
Pino and along with ASOREFEN’s lawyer Raúl Meza explained in more detail the 
strategy of his association: ASOREFEN is not simply looking to win a lawsuit but hoping 
to effect what he called a ‘national solution’. They want the state to acknowledge that the 
population of Quintero Bay, and in particular the workers of Ventanas, have been 
exposed to dangerous pollutants, and that as a result of this pollution they are prone to 
develop conditions that profoundly affect their life quality. For them, current institutions 
have not been able to solve the problems derived from chronic industrial pollution, 
Therefore, ASOREFEN advocates that new solutions are required: 
“For the work that these people did for many years, giving away their life and 
effort to the most important business of Chile, they deserve a fair and reasonable 
compensation from the state, which they have not obtained yet. We do not 
expect it from court rulings, but from the state, this Commission (Natural 
Resources and the Environment) and health authorities, we want you to take 
responsibly for this harm.” Raúl Meza, ASOREFEN’s lawyer (Cámara de 
Diputados de Chile 2011a, p. 32) 
“We are not just expecting that justice will be done to these families, but also to 
determine conclusively that the cause of death of all these people who have died 
was a prolonged overexposure to heavy metals.” Raúl Meza, ASOREFEN’s 
lawyer (El Mostrador 2012). 
Like the ‘green men’ in the past, ASOREFEN is becoming an emblem of Quintero Bay’s 
pollution; those retired workers are becoming the ‘green men’ of today’s popular stories. 
Their bodies, degraded by the operational needs of copper production, constitute a 
testimony of the darkest side of the industry. There is certainly great anger and 
resentment: they see that while industrialisation has meant wealth and prosperity for 
some, for them today it means waste accumulated in their bodies. 
The cause-effect relation between their conditions and the sources of pollution has not 
been proven, as not enough scientific research has been conducted in the area. 
Nevertheless, it cannot be ruled out. Scientists have not been concerned with these 
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cases, and the control of chronic pollution has not been a relevant element of national 
environmental policies. In this sense, the emergence of ASOREFEN is an interesting 
phenomenon because it offers an alternative approach to how uncertainty is managed in 
contemporary health controversies in Chile. 
8.4 Becoming a ‘green man’ 
Eduardo Castillo is 70 years old and currently lives in La Serena in the Coquimbo 
Region of Chile, 370 kilometres north of Puchuncaví. He became known as the ‘green 
man of La Serena’ after the publication of an article and photographs (Figure 8.2) in the 
local newspaper El Observatodo (Ruiz 2011). This was his second public exposure, the 
first being when pictures of his body were published from an interview with Luis Miranda 
in La Estrella, the local newspaper of Valparaíso (Figures 8.3-8.4) (Miranda 2011a).  
 
Figure 8.2 Eduardo Castillo during an interview with El Observatodo 
Source: Carlos Ruiz, El Observatodo (2011)  
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Figure 8.3 First view of Eduardo Castillo’s facial crusts 
Source: Luis Miranda, La Estrella de Valparaíso (2011a) 
 
Figure 8.4 Second view of Eduardo Castillo’s facial crusts 
Source: Luis Miranda, La Estrella de Valparaíso (2011a) 
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Both of these articles were published in July 2011 (Miranda 2011a; Ruiz 2011), just four 
months after the intoxication episode at La Greda public school in Puchuncaví. This 
event also involved ASOREFEN, which took part filing a protection appeal requesting 
the defence of the children of Puchuncaví, arguing that children should not endure the 
same experience (Cámara de Diputados de Chile 2011a). 
Castillo worked for 25 years at ENAMI-Ventanas and “unlike other mining workers, he is 
not doing well” (Ruiz 2011): a couple of years after retiring from the company he started 
suffering a strange condition with symptoms he characterises as blisters and sores all 
over his body that fester a greenish watery liquid. With the treatment he was receiving 
these blister turned into raw skin, which tended to stick to his clothes and sheets causing 
him great pain, until the point of screaming, especially when trying to sleep (Miranda 
2011a). 
He has been in treatment for this condition at the Coquimbo Hospital twice, having to 
stay two months hospitalised the first time, and six weeks the second. Doctors 
diagnosed him with pemphigus vulgaris, an autoimmune disease. However, Eduardo 
Castillo considers that the diagnosis might be wrong and he blames heavy metals, in 
particular lead and/or copper, for his ailing (Ruiz 2011). Unfortunately, according to him, 
testing for heavy metals is only possible in Santiago and he does not feel capable of 
making the trip. One of the elements that makes him and groups such as ASOREFEN 
sustain the hypothesis linking his disease to exposure to heavy metals while working is 
the colour of his crusts during the process of healing—a dark green similar to that of 
copper during the process of sulphation (Miranda 2011a). 
Castillo lives with a son, who looks after him when he can spare time between his work 
obligations. When symptoms reappear, Castillo’s treatment consists mainly of corticoids 
that lower his immune capacity, being left prostrated for long periods of time (Ruiz 2011). 
The treatment also involves baths of copper sulphate; however, this particular element 
creates distrust among his former colleagues, who are suspicious that doctors are 
removing heavy metals from his body without telling him through some special process 
that emulates the electrolysis of copper (Cámara de Diputados de Chile 2011a). Castillo 
fears dying too soon and adds the fact that his father also worked in ENAMI-Ventanas 
and died of another terrible disease, silicosis. Castillo is convinced that the colour of his 
sores and blisters is the product of his years of service at the smelter, where he worked 
with ovens processing copper at temperatures of over 1200 degrees Celsius. He 
remembers how the gases came out of the smelting equipment quickly infiltrated his 
nose and throat. He attributes his strength and health at the time when he was working 
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to a potentially protective effect of the metal fumes, considering that most of his 
workmates’ health issues started right after retiring from the company (Ruiz 2011). 
Although Castillo recognises some level of worker awareness at the time of their 
exposure to dangerous elements, he maintains they were not conscious of the specific 
toxins to which they were being exposed. Nor did the company ever acknowledge the 
toxic exposure openly, with their only recommendation being for the workers to drink 
milk. According to Castillo, he was never too concerned about that sort of issue given 
that he was feeling healthy and strong—a tragic contrast to what he is currently 
experiencing. 
Castillo’s case has been publicised by ASOREFEN as living proof of their claims. His 
pictures appear on every public demonstration or interview given by the members of the 
association. In some aspects, Castillo’s case could be understood as a ‘limit case’: 
whereas other members of ASOREFEN who suffer from more common diseases, the 
degradation of Castillo’s body can be very disturbing, especially at first glance. This can 
be noticed in the comments section of the online version of the articles presenting his 
case, as well as in the reactions present in social media regarding this story, where 
indignation abounded. Below are some translated comments to the first publication of 
Eduardo Castillo’s pictures (Miranda 2011a): 
This is a horror movie, I feel so sad, they are human beings, just like me, where 
are the Human Rights for those men who have worked so hard?... (Caro Zúñiga, 
2 July 2001) 
Everybody knows that human rights are only for certain people of this society; it 
only works in the political sphere and period. For workers, nothing. (Delfín 
Macchi Loo, 2 July 2001) 
It is so sad to see this happening while corporations cover everything with their 
money; I hope my workmates who work in the foundry area will read this article… 
(Karen Araya, 2 July 2001) 
This is terrible, I hope that people who are working on this take care of 
themselves, considering that authorities and people in charge will not take any 
responsibility for them. (María Pizarro, 2 July 2001) 
This is truly horrible; it is time that something is done regarding this issue… 
These stupids, they have no scruples, they are only interested in productivity or 
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their money…without seeing the cost that all these have implied… TO 
PEOPLE’S HEALTH!! (Marlen Sanchez, 2 July 2001) 
Additionally, it is arguably not easy to be so openly exposed in public, something that 
can be seen as one of the strengths of Castillo and ASOREFEN’s willingness to prove 
their position. 
Luis Pino knows well the shock value of these pictures, so he introduces his 
presentation of the ASOREFEN case with them. He always suggests that this particular 
case should be understood as the tip of the iceberg regarding the effects of toxic 
pollution. Castillo’s appearance allows ASOREFEN to be identified as the legitimate 
‘green men’, and he has become the representative face and body of the 500 living 
members of ASOREFEN claiming to suffer toxic pollution in their bodies as well as the 
nearly 130 who have already died from it. For Luis Pino, there is no hesitation about 
whether Castillo’s disease is the product of heavy metals exposure. 
Interestingly, the disease that is causing Castillo’s suffering seems to be idiopathic, at 
least from the perspective of the specialists who diagnosed him with an autoimmune 
disease. This means that no clear connection can be established between causes and 
consequences, leaving a space of uncertainty that does not allow ASOREFEN to claim 
direct causality. At the same time, this uncertainty does not allow their opponents to 
altogether avoid responsibility. For ASOREFEN, what is clear is that Castillo was 
exposed during many years to the fumes of the copper refinery, and exposition to metal 
fumes is often marked as a possible factor contributing to autoimmune disease (Brenner 
et al. 2001). However, in most cases of autoimmune diseases, the causality of the 
condition is achieved through circumstantial evidence (Autoimmune Disease Research 
Center 2008). 
In this sense, the portraying of Castillo’s body along with his testimony serves as a 
demonstration of the situation that he has to face. The media stories that accompany the 
publication of his pictures stress the domestic implications of having to deal with a rare 
disease (Miranda 2011a; Ruiz 2011). Castillo does not have the necessary economic 
means to get another diagnosis as ASOREFEN wishes. In addition, he cannot afford a 
carer to help him with his personal needs during the most complicated moments of his 
disease and must rely on the free time of his son. Further, the treatment that Castillo is 
receiving does not include psychological counselling to help him cope with the emotional 
consequences of his disease (Cámara de Diputados de Chile 2011a). Thus, these 
elements expand the issues at stake and the possible connections of this particular 
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event, broadening the range of concerns. They not only point directly to the 
responsibilities of Ventanas, but to what it means to get sick in Chile being retired and 
living on a very low pension. 
In sum, for the purposes of the publicity exercise conducted by ASOREFEN, Eduardo 
Castillo and the media itself helps support the claim that working conditions in Ventanas 
have negatively effected. In sum, ASOREFEN’s purpose in publically staging the 
suffering endured in the body of Eduardo Castillo, an exercise that received extremely 
sympathetic treatment by media expressing outrage at government and corporate 
negligence, was to claim that working conditions in Ventanas negatively affected 
workers. Nevertheless, and at the same time, they also show how difficult it can be to 
establish a connection between exposure to pollutants and medical conditions. 
Furthermore, they sensitise the public on the burdens associated with having to deal 
with a disease of these characteristics without adequate support. The latter exemplifies 
the claim made by ASOREFEN that the issue of exposure cannot be solved simply by a 
favourable ruling of a court and instead needs additional forms of insurance and 
coverage by the health system (Cámara de Diputados de Chile 2011a). As long as 
workers have to assume the cost of their health conditions individually, as it is the case 
with the current health system, there is little incentive for the state to address the factors 
causing or contributing to these conditions. That is the type of institutional disposition 
that ASOREFEN seems to be targeting with their mediatisation and mobilisation. 
8.5 Exhumed intimacies 
In 2010, 28 widows related to ASOREFEN presented a lawsuit against ENAMI and 
CODELCO, the former and current controllers of the Ventanas copper processing plant. 
This action had two objectives: to open an investigation on the cause of death of their 
deceased husbands, which the widows link to toxic exposure in their former workplaces, 
and to seek reparations for the damage caused. One of the first investigations required 
by their lawyer was the exhumation of the workers’ bodies in order to conduct tests for 
heavy metal presence on their remains.  
Such a procedure of exhumation, especially on such a large scale, is rare in Chile. The 
only precedent has been the exhumation of bodies to identify victims of human rights 
violations (UCV 2012). Families of victims of human rights violations during the Pinochet 
dictatorship formed associations intended to provide mutual support and legal advice. 
The most well known of them was the Association of Disappeared Detainees Families 
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(AFDD), which started organising and working just one year after the 1973 coup. This 
association developed a particular repertoire of contestation (Tilly 2002), bringing the 
pain of their losses to the front stage by the use of sober clothes, evoking their 
permanent mourning, and holding pictures of their disappeared relatives against their 
bodies in public demonstrations (Figure 8.5). This practice can also be observed in the 
demonstrations of the Mothers of the “Plaza de Mayo” in Argentina (Figure 8.6), and 
families of femicide victims in Ciudad Juárez, México (Wright 2009). 
Figure 8.5 Artistic performance by members 
of the AFDD in Santiago  
Source: (BCN Ligas Mayores 2011)BCN Ligas 
Mayores (2011) 
Figure 8.6 Mothers of Plaza de Mayo in 
Argentina  
Source: AFP (2013) 
One unsettling aspect of the AFDD movement was the uncertainty regarding the fate of 
their relatives since the agents of the dictatorship followed procedures such as disposing 
of dead bodies at high sea or in mass graves. The AFDD had to appeal to courts 
requesting the identification of bodies through DNA testing, which was one of the 
reasons for the massive exhumation processes. Additionally, in some cases, 
exhumations were necessary when bodies were previously misidentified. This episode in 
Chilean history was relevant to raise awareness regarding human rights violations, an 
issue neglected for long a time by the dictatorship and its supporters (Madariaga and 
Brinkmann 2006). 
It is against this historical background that the actions of the widows of ASOREFEN gain 
additional meaning. When they launched their lawsuit, media attention followed quickly, 
appearing in some of the most widely read Chilean newspapers (Cuevas 2011; Miranda 
2011b; Urquieta and Saleh 2012). They diligently created a standard mise en scène for 
all their media appearances: the interviews always took place in the lounge of their 
houses where they sat displaying pictures of their deceased husbands (Figures 8.7-8.8). 
Many of the widows used string, ribbons, or beads to hang the portraits around their 
necks as startling pendants or badges. They always shared details of their intimate life 
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as well as detailed accounts of the suffering that they had to face during the final stages 
of their husbands’ painful diseases. They all claimed that their husbands’ suffering was 
caused by the Chilean state. In this sense, a strong parallel can be established with the 
case of the AFDD. 
Eliana Morales (Figure 8.7) is 75 years old and was married for 53 years to Raúl Lagos 
until he died in 2009 from complications derived from Alzheimer and cancer. Three years 
before his death, his physician in Valparaíso tested him for heavy metals fearing heavy 
metal toxicity because of the unusually fast deterioration of his health (Gillou 2012). 
Unfortunately, Lagos did not have the money to cover the nearly AUD$800 dollars for 
that medical testing, so his doctor asked a colleague to run the tests free of charge as he 
was very surprised and concerned by the rapidity of Lagos’ decline. The results showed 
dangerous concentrations of lead, mercury, arsenic and copper in Lagos’ blood, all 
compounds present in smelting facilities. These tests now constitute the main proof used 
by the widows in their lawsuit. 
 
Figure 8.7 Eliana Morales holding a picture of Raúl Lagos.  
Source: Luis Miranda, La Estrella de Valparaíso, (2011b) 
Lagos worked for ENAMI-Ventanas almost from the beginning of its operations in 1965. 
He had a very limited education and for that reason was assigned to work on the floor 
directly next to the smelting and refining operations where he was exposed to its metal 
fumes and dust. He retired in 1990 after suffering an accident at work that burned his 
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back and feet with copper. Nonetheless, he kept working for ENAMI-Ventanas cleaning 
the instruments used for melting copper concentrates (Cuevas 2011). According to his 
wife Morales, this return to work was very alarming for his colleagues at the plant who 
considered this a very dangerous job. However, Lagos was experiencing financial 
difficulties and his pension was not enough to cover his household expenses. Lagos 
started developing Alzheimer’s symptoms in 2003, which were aggravated by kidney 
cancer. He quickly lost the capacity to care for himself, becoming unable to perform 
basic daily tasks and losing control of his sphincters. To make things worse, his urine 
contained pieces of tissue and black depositions that constantly blocked his catheter. 
According to his wife, he was decomposing from the inside (Urquieta and Saleh 2012). 
He had to cope with intense pain that was only just bearable with abundant morphine. 
Lagos’ weight dropped from 85 kilograms, in 2003 when he was still feeling healthy, to 
just 30 kilograms at the moment of his death in 2009. 
For Morales, Chile’s industrialisation was achieved at the expense of the local workers. 
She reflects: “they told us that the copper belonged to all Chileans, but it did not to our 
husbands; they were the guinea pigs of Chilean development” (Cuevas 2011). Then she 
adds: “[i]n Ventanas we are all contaminated. But our husbands paid the price of 
progress: they gave their lives to ENAMI, working the Chilean style, out of pure wit. What 
for? To have a horrible death” (ibid). She refers in particular to the poor safety measures 
that ENAMI had available for its workers, providing them only with a calico fabric to 
cover their heads and mouths. There was no other equipment like helmets, safety shoes 
or masks, and the workers even had to eat at the same warehouses where copper was 
being processed (as Luis Pino exemplifies during an interview in Figure 8.8). 
 
Figure 8.8 ENAMI-Ventanas workers at lunch in the 1980s  
Workers eating in the same warehouse where copper was being processed. Source: Luis Pino 
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Morales’ story is not the only one: many other widows of Puchuncaví have appeared 
before cameras and gave their testimony of suffering and precariousness (Contraplano 
2013; Cuevas 2011; Miranda 2011b; Oceana 2012e; Tamayo 2013; Urquieta and Saleh 
2012). Among them, there is Carolina Vega (Figure 8.9), whose husband Clemente 
Aguilera had to stop eating three months before dying from the complications of his 
larynx cancer (Miranda 2011b); Silvia Osorio, whose husband Hector Torres was 
diagnosed with a terminal stomach cancer during a gallbladder surgery (Urquieta and 
Saleh 2012); and Carmen Villablanca, whose husband Gabriel Arroyo suffered an 
aggressive diabetes that led to the amputation of all his left leg toes and who also had 
surgeries that involved his duodenum, prostate, gallbladder and cataracts on both eyes. 
Additionally, Arroyo lost hearing in both ears and had sores on his legs, a phenomenon 
that was never explained by his doctors (ibid). 
 
Figure 8.9 Carolina Vega holding a picture of her deceased husband.  
Source: Dereojo Comunicaciones (2013) 
A common element across all of these narratives is the emphasis on the lack of support 
for medical expenses, as pensions were insufficient to cover the often high costs 
associated with specialized and intensive care. Further, and even more relevant, is the 
emphasis on the intense suffering that the illnesses caused to the widows’ husbands as 
well as to their families. In this sense, the focus is not on the death of their husbands, but 
rather on the conditions under which the deaths occurred. These women are convinced 
that working at Ventanas was the trigger for the horrendous experience of their 
husbands’ agony. In this way, the widows of ASOREFEN have brought their testimonies 
to the media, giving interviews (Cuevas 2011; Fuica 2010; Gillou 2012; Miranda 2011b; 
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Urquieta and Saleh 2012), participating in documentaries about the case of Puchuncaví 
(Bertrán 2010; Tamayo 2013), joining Oceana’s “No More Sacrifice Zones” campaign, 
and making their concerns known at public demonstrations where they appear holding 
billboards and speaking about their situation (Figure 8.10). 
Figure 8.10 Eliana Morales and Carolina Vega testify during a protest 
ASOREFEN members, widows Eliana Morales and Carolina Vega, reported on their case to a 
human rights committee in January 2013, during a protest again new coal-fired plants.  
Source: Movimiento Comunidades por el Derecho a la Vida (2013) 
 According to the widows and ASOREFEN’s lawyer Raúl Meza, one of the most worrying 
elements in Quintero’s Bay is the lack of studies regarding the long-term health impacts 
of the industrial park, which is the main reason they had to request the exhumation of 
deceased workers (Fuica 2010). The public prosecutor was reluctant to consent, but a 
higher court ruled that the exhumations should proceed. The exhumations began on 7 
September 2012, taking samples from the remains of four bodies on the spot without 
taking them to laboratories (Figure 8.11) (Cooperativa.cl 2012b; El Mostrador 2012; UCV 
2012; UPI 2012). All of this happened under the supervision of the public prosecutor of 
Quintero with collaboration from functionaries of the Investigation Police (PDI) and the 
Forensic Medicine Service (SML). The widows were also present, displaying their 
husbands’ pictures and managing to capture the attention of the large group of reporters 
who arrived at the Quintero cemetery (Figure 8.12). 
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Figure 8.11 Investigation Police (PDI) opening graves during first exhumation round 
Source: UPI (2012) 
 
Figure 8.12 Widow at her husband’s exhumation 
Source:(UPI 2012) UPI (2012) 
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A second exhumation of eight bodies followed on 30 October 2012 (Figure 8.13). The 
same day it was made public that three families originally participating in the lawsuit 
declined to authorise the exhumation of their relatives, citing the reason of personal 
sentiments (Cooperativa.cl 2012a). Delfina Mena, one of the widows present that day, 
recognised that she felt great emotion when facing this situation, but also expressed her 
desire for justice (ibid).  
Figure 8.13 Forensic scientists taking samples during second exhumation round 
Source: (Alvarado 2009) 
A third exhumation was made on 11 June 2013, this time with three families declining to 
authorise exhumation (Soy Valparaíso 2013). To date, fifteen bodies have been 
exhumed and a total of six families have declined to authorise exhumation. Seven other 
bodies are waiting their turn. 
In November 2013 the results of the tests conducted on the bodies exhumed in 
September 2012 were released. According to these results, three of the four bodies 
presented abnormal levels of pollutants, but the details of the results were not made 
public. According to a press release, the Quintero’s public prosecutor declared:  
[T]he detection of contamination above normal levels on body remains only 
constitutes a stage in the investigation and it does not allow to conclude in any 
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way that the ex-workers died as a consequence of the pollution that they 
acquired during their time working at the refinery. (Fiscalía de Chile 2013) 
The position of the prosecutor is that unless a clear causal relation is established 
between the death and the heavy metals present in the ex-workers’ bodies, no legal 
responsibilities can be defined. The latter implies that provoking abnormal 
concentrations of pollutants does not bear any legal consequence in itself. 
In May 2014 the results for the second round of exhumations were released and in this 
case none of the bodies exhumed presented abnormal levels of pollutants (Fiscalía de 
Chile 2014). Since then, no further results have been released, including the toxicology 
analyses that would provide details on the cases of the bodies with abnormal levels of 
pollution. 
It has been a long journey for the widows. They insist on the relevance of bringing their 
case to public awareness because, for them, the problem goes beyond the legal and 
private sphere and they hope to transform it into a national issue (Cámara de Diputados 
de Chile 2011b). In order to achieve this goal, they have shown the extent of their 
suffering by publicising intimate testimonies about their lives and the agony of their 
husbands; they have turned themselves into activists appearing in public and shown 
their affected bodies as proof of what they have had to live and endure; and they have 
even requested the opening of their husbands’ graves to prove that their exposure to 
heavy metals was the origin of this distressing story. 
During the time that I spent in Puchuncaví it was very common to hear some disapproval 
of what the widows are doing with their public appearances. These voices attend to the 
fact that many of the widows lost their husbands at relatively advanced ages. However, it 
is important to note that what the widows have been trying to sustain is not the problem 
of death, but the problem of the quality of life and the uncertainty regarding the 
deterioration of their husband’s health conditions. The widows accepted their husband’s 
suffering as something unavoidable until they realised the potentially exacerbating role 
of dangerous pollutants (Cuevas 2011). For the widows, this is a matter of justice 
considering that such suffering may have been avoidable. They want to test their 
husbands’ bodies as a form of relief to their concerns and as a last resort to get an 
appropriate answer from the Chilean state regarding its responsibility for their husbands' 
fate. 
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8.6 The body’s morality 
For Hannah Arendt (1998 [1958]) the distinction between a public and a private sphere 
refers to concrete elements. In her view, the household represents the private sphere, 
the place where a citizen can protect herself from the public gaze and, more specifically, 
from the state. Elements belonging to the private realm are exclusively individual 
interests in opposition to public elements that are open to contestation. According to 
Arendt, worries related to the private sphere should be left at home in order to enable 
citizens to speak freely in the public realm. This view has been strongly criticised by 
feminist authors (Benhabib 1993; O'Brien 1981; Rich 1979) and more recently by Michel 
Callon (2005) who emphasises the political need for forefronting issues Arendt sees as 
private: 
What I recommend is exactly the opposite [to Arendt]. Your body, your economic 
activities, your worries about subsistence and so on – because all these matters 
are disputable they must be debated in the public sphere. (Callon 2005, p. 119) 
Callon claims that the notions of the public proposed by authors like Rawls, Habermas 
and Arendt are disincarnated and composed solely by rational speakers; such notions 
are unable to convincingly explain the political engagements achieved by the everyday 
practices of many concerned groups (ibid). These groups appear in public not just to 
convince others with the non-coercive force of a better argument since what is at stake 
for them may, in many cases, be a pressing matter of life or death. The citizens idealised 
by political theories that base their claims on already constituted publics and procedures 
is overflown (Callon et al. 2009). Cases such as the French associations of 
neuromuscular disease patients offer specific forms of disputing the normalisation of 
governmental, scientific and market practices by foregrounding the alleged 
consequences of those practices in the material conditions of their own everyday lives 
(Callon and Rabeharisoa 2008). 
Judith Butler (2011) has also reflected on the practical complications offered by Arendt’s 
public private/distinction, specifically in terms of how the body that feels and needs can 
be left at home in order to let the speaking body appear in public: 
“[I]s appearance not a necessarily morphological moment where the body 
appears, and not only in order to speak and act, but also to suffer and to move, 
to engage others bodies, to negotiate an environment on which one depends? 
Indeed, the body can appear and signify in ways that contest the way it speaks, 
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or even contest speaking as its paradigmatic instance. Indeed, could we still 
understand action, gesture, stillness, touch, and moving together, if they were all 
reducible to the vocalization of thought through speech?” (Butler 2015, pp. 87-88)  
ASOREFEN decided to make visible the experiences of disease and suffering of their 
members to contest the positions of indifference adopted by Quintero Bay’s 
corporations, in particular ENAMI and CODELCO. They offer a rational argument, with a 
series of hypotheses and facts, while simultaneously using the evidence of their own 
experiences as a speechless device. They claim that industrial pollution has affected 
their health and therefore bring their affected bodies into the public view to strengthen 
this position. Eduardo Castillo shows his degraded body and speaks about the personal 
implications that such a condition has meant for his life. The widows of the workers talk 
about their feelings toward their late husbands and what these men had to face during 
their illnesses. The widows also attend the exhumations of their husbands’ bodies, 
holding pictures of their living husbands, creating additional layers of meaning for what is 
supposed to be a mere forensic procedure. 
What ASOREFEN makes public is what becomes problematic: an event that can be 
better conceptualised and understood through John Dewey’s theory of the public (2012 
[1927]). Dewey’s theory dissolves the distinction between private and public domains as 
concrete entities, transferring attention to the shift between working social routines and 
their disruption. The public is a procedural notion with no fixed definition of political 
matters as everything can potentially become a matter of political dispute (Marres 2010). 
In other words, the public takes shape whenever it is acknowledged that actions are 
likely to have consequences beyond individual control that can potentially affect others: 
“The public consists of all those who are affected by the indirect consequences of 
transactions, to such an extent that it is deemed necessary to have those 
consequences systematically cared for.” (Dewey 2012 [1927], p. 48) 
ASOREFEN´s actions sparked a public into existence by questioning the current 
stabilised notions of what it means to be affected by pollution. Concepts like toxic 
emissions standards, occupational disease, privatised healthcare, industrialisation and 
grief acquire controversial meanings and are openly debated. ASOREFEN, for example, 
rejects the sufficiency of meeting emission standards for protecting the population of 
Quintero Bay against harm, adding a challenging moral dimension to the legal defence 
of industrial corporations. 
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In this chapter I have focused on the media to illustrate the dynamic of how an issue 
becomes public. Media has its own operational logic, moulding events to their various 
formats (Hepp 2011), requiring the settlement and stabilisation of problems, actors and 
identities and objectifying them as events in order to make them circulate (Callon 2004). 
In this sense, it is important to note that despite the possibility of certain issues being 
reconfigured and reframed in favour of specific groups, this is not the inherent function of 
the media. Nonetheless, the work of the media can make visible activist practices to 
audiences. Andrew Barry (2001) suggests that activist groups can take advantage of the 
functioning of the media, producing inventive forms of civic engagement that assist in the 
contestation of normalised definitions. Recently Butler (2011) has also paid attention to 
the innovative potential of the encounters between media and contestation practices by 
stimulating the production of affective events. The staging of demonstrations by 
concerned groups is an example of these practices that both point to and problematise 
an object by drawing upon the potential availability of an audience: 
[A demonstration] implies a putting-into-words, the construction of a referential 
chain (which enables the object to be articulated) and the organization of a public 
space in which the solidity, robustness, relevance and interest of the 
demonstration can be tested (possibly by other demonstrations). (Callon 2004, p. 
123) 
ASOREFEN has been able to stage demonstrations where they articulate matters of 
medicine, law and social policy without necessarily having to put all these issues into 
words. They have condensed their views in media articles, translating their own 
damaged bodies or the deceased bodies of loved ones into claims concerning health, 
justice, and morality. They demonstrate using their own experiences of misery and 
suffering and avoid presenting themselves as simple victims without capacity for action. 
Their demonstrations show how, in their view, they have been abused by one the most 
important Chilean corporations—and at the same time, these demonstrations show their 
skilful capacities to organise and mobilise a concerned group, collect evidence, and 
create their own forms of knowledge. These activists seem aware that the events 
portrayed in their demonstrations need to hold up and resist examination, pursuing a 
careful strategy of not questioning what they cannot defend. The events that these 
activists stage are composed by a good deal of uncertainty: they cannot be entirely sure 
about what they are saying, but the same applies to their opponents, turning the 
situation into a matter of speculation. 
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I have found that ASOREFEN articulates their speculation mainly around three objective 
dimensions: body, institutions and morality. Bryan Turner (2008) has used these three 
dimensions to articulate his sociological defence of human rights, which argues that 
human rights are necessary as a consequence of the ontological frailty of the human 
body, the precariousness of the institutions designed to deal with that frailty, and as a 
response to the moral sympathy created by the suffering of other humans. ASOREFEN 
deals with these three dimensions as sites of uncertainty and contestation through their 
claim that current institutional arrangements have been incapable of preventing, 
quantifying, remediating or compensating for damage to their bodies. Furthermore, the 
mediatisation of their case tests the validity of their claims through their capacity to affect 
an audience and gain their moral sympathy. 
Latour (2007) has characterised the making of associations as the most basic form of 
politicisation in the life trajectory of an issue exemplified as the production of new 
connections between humans and nonhumans. A task that can describe the work that 
scientists do, but not exclusively, as the scientific mode is not the only one capable of 
establishing those connections. This work is done through the establishment of causes 
and effects, a move that Karen Barad (2003) calls ‘measurement’. Activists are aware 
that changing the way in which particular causal relations are measured and performed 
can entail important changes to their causes. An example of this is concerned patient 
groups targeting and modifying scientific research practices of medical conditions to 
bring them closer to their lived experiences (Callon and Rabeharisoa 2008). In a similar 
way, we can find Melissa Wright’s (2009) account of moral demonstrators as actors who 
seek an incalculable justice through calculated actions, in other words, producing 
calculations that manifest the moral weaknesses of particular dispositions in order to 
push for their modification. 
Javier Auyero and Debora Swistun (2009) have described how residents of Inflammable, 
a shantytown located near a toxic landfill in Buenos Aires, have developed knowledge 
strategies to explain their medical afflictions and overall decline of wellbeing. The 
authors test the residents’ claims against scientific evidence and attribute the cause of 
the discrepancies between the claims of residents and scientists to the residents’ toxin-
induced confusion. In this way, calculations made by individuals regarding their own 
health conditions are rendered dispensable and dismissed as artefacts of physiological 
damage that has, regrettably, compromised these individuals’ ability to perceive the 
truth. Auyero and Swistun’s concept of knowledge follows the idea that there are fixed 
ways of reaching an objective knowledge located ‘out there’. This approach diverges 
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from what I have been trying to develop in my own work, namely, emphasising the 
generative character of evidence production.  
Of particular relevance for this case is the concept of ontology developed by Annemarie 
Mol (2002), which suggests that phenomena, like diseases, are multiple. Multiple for Mol 
does not refer to multiplicity of perspectives regarding one single reality; rather, she is 
referring to the multiplication of realities enacted by their own sets of practices. She has 
shown that what appears to be a single disease or condition, like anaemia or 
atherosclerosis, is actually composed of different versions performed by various 
stabilised sets of practices at multiple sites. For Mol, a single disease is “more than one 
but less than many” (2002, p. 55), making reference to the point that some measure of 
identity needs to be achieved in order to recognise a practice as a variety of a given 
phenomenon. Going back to Auyero and Swistun (2009), it is possible that the confused 
residents of Inflammable have not been able to produce scientifically acceptable 
versions or narratives of their diseases. Nevertheless, residents’ experiences and 
narratives of exposure to lead have certainly achieved levels of consistency that could 
be described as a distinctive phenomenon in the vein of Mol’s definition of disease. In an 
interesting parallel, it can be argued that ASOREFEN has intentionally worked in this 
direction by compiling data in a popular epidemiology fashion (Brown 1997) even though 
their practices do not seem entirely systematic, formalised or coherent. There is a 
version of reality coming from the work of the ASOREFEN, but it certainly has many 
flaws from the perspective of scientific epistemology.  
For Stengers (2010), it is important for instituted practices to become vulnerable to the 
objections of minorities who are likely to be able to question and challenge situations 
that often go neglected. Latour (2004) calls those neglected aspects defects of the 
collective’s composition. His concept of morality does not refer to values or procedures, 
but to those elements that current stabilisations of the world have left aside as 
externalities likely to become problematic. Morality questions that which becomes a 
means to ends, reconfiguring the notions of obligations and responsibilities, defining and 
redefining who should answer. Morality requires positive knowledge (Hache and Latour 
2010), not necessarily formalised scientific knowledge produced by institutional 
practices, but experiences of affection that enable worldly engagement. The culture of 
hesitation sketched by Stengers (2010) implies an attitude of being open to the 
possibility of new or modified connections, and this certainly includes those connections 
made by outsiders who question the formalised practices that have contributed to the 
creation of current rules as with the case with the articulations produced by ASOREFEN.  
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8.7 Summary 
The label of ‘green men’ has been developed into an identity for those who claim to be 
affected by industrial pollution in Quintero Bay. However, the label goes beyond the 
claim of affliction and the exhibition of evidence; uncertainty and indeterminacy play a 
major role as there are no satisfactory descriptions offered from political and scientific 
actors regarding the terms of the affection. ASOREFEN has transformed the ‘green men’ 
identity into a contestation device, mobilising the harm caused by industrial pollution and 
demanding a different type of response-ability from Chilean political authorities by 
shifting from a logic of rights to a logic of welfare (Greenhough and Roe 2010). The main 
claim by ASOREFEN is that they are suffering, relegating the causal claim—pollution by 
heavy metals—to a secondary place. They demand to know the levels of heavy metals 
in their bodies as a way to comply with the requirements of the legal system; 
nevertheless, they openly assert that their claims cannot be fully redressed by legal 
action. ASOREFEN actively breaks the public/private divide by offering their bodily 
afflictions, the unsettling exhumation and testing of their workmates’ dead bodies, and 
the suffering of their families as a disruptive testimony of the multiple ways in which 
Chilean copper can affect human life—all the while making plain the Chilean state’s 
absolute inability to respond to those affections. 
ASOREFEN acts against what they see as the complacency and disregard of the 
political authorities and scientific institutions that have investigated Quintero Bay’s soils 
and atmosphere while failing to report relevant information on the effects of dangerous 
pollutants or advise prevention mechanisms for the exposed population. The vacuum left 
by the inadequate responses of authorities triggered the reaction of ASOREFEN, whose 
members became willing to transform their intimate experiences of chronic health 
conditions into media events, turning the limitations of their ontological weakness into 
the strength of contestation.  
Furthermore, ASOREFEN questions Chile’s current practices of scientific research, 
welfare, healthcare and political accountability. Since the return to democracy in 1990, 
Chilean authorities have promoted economic growth and success as the main pillar of 
national cohesion as a talisman against the spectres of its recent political history. The 
economic miracle was used to justify human rights violations during Pinochet’s 
dictatorship, a moral statement that until recently was still able to rally significant support 
from the Chilean population. The claims made by ASOREFEN challenge the belief that 
the connection between economic success and human rights violations can be relegated 
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to Chile’s past. In this way, the case of ASOREFEN constitutes a call to avoid reaching 
conclusions too soon, to slow down and hesitate when assessing the welfare 
contributions of copper and economic success instead of quickly or blindly acquiescing 
to the triumphalism of an opportunity for large financial gain.  
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CHAPTER 9  
Unearthing the future in Quintero Bay 
 
 
 
 
 
“The inferno of the living is not something that will be; if there 
is one, it is what is already here, the inferno where we live 
every day, that we form by being together. There are two ways 
to escape suffering it. The first is easy for many: accept the 
inferno and become such a part of it that you can no longer 
see it. The second is risky and demands constant vigilance 
and apprehension: seek and learn to recognize who and what, 
in the midst of inferno, are not inferno, then make them 
endure, give them space.”  
Italo Calvino (1974)
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9.1 Introduction 
This chapter is an exploration into the community-based production of alternative futures 
for Quintero Bay. Today, innovation is usually seen as a matter of new technological 
designs, phone apps and, more generally, commercial products. Innovators are 
portrayed as exceptional characters, extraordinary people who manage to change the 
world by virtue of a particularly brilliant idea, while newness seems to be associated with 
the eruption of entities that radically break with the past. My approach in this chapter is 
to instead understand innovation as an everyday practice implemented by ordinary 
people concerned with the rearrangement of their current conditions of existence 
through the visualisation and enactment of alternative versions of the future. Since this 
chapter focuses on community initiatives situated within the environmental degradation 
and destruction of Quintero Bay, I also introduce theories of the commons and 
commoning that highlight the collective aspects of the production of these alternative 
futures. Both perspectives of innovation and commoning provide useful understandings 
of the ways in which broadly cultural elements, such as historical memory and heritage, 
constitute crucial raw matter to enact in the present the possibility of a less polluted and 
more inclusive Quintero Bay. 
Section 9.2 of this chapter discusses the concept of future making from the perspectives 
of innovation and commoning. Section 9.3 is concerned with individual assessments of 
risk at Quintero Bay and the processes that have led to the recovery and creation of 
public spaces for skateboarding. Section 9.4 looks into the legacy of human rights 
violations left by Pinochet’s dictatorship (1973-1990) in Quintero Bay, and how survivors 
are rescuing their memories through the installation of memorials. Section 9.5 follows 
Verónica Andrade and her quest to conserve and promote the geological heritage of 
Quintero Bay by the establishment of a UNESCO Geopark. Section 9.6 contains 
concluding remarks regarding the making of alternative futures and the production of 
hope in Quintero Bay. 
9.2 Innovation and commoning 
During my first visits to Quintero Bay I intended to focus on environmental activism as 
the subject of my research, assuming that I was going to find most of the impulse for 
collective action in those spaces. This was true to some extent, as I met interesting 
groups of activists who have been battling against the expansion of the industrial park 
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and pushing for better regulations. Nevertheless, these groups have turned contestation 
into an exceptional space that is discontinuous from their everyday lives, a separate 
space that is needed to maintain or improve their current living conditions as opposed to 
an opportunity to radically transform their lives or to create new alternative futures. 
Yet this radical impulse for transformation was exactly that what I found when I started 
looking into groups that had, at the beginning, seemed marginal to me because of their 
lesser engagement in the obvious domain of environmental protest. These groups 
identify themselves mostly as cultural agents: their main characteristics are that the 
boundaries of their organisations, when formalised, are very porous with an explicit 
vocation for inclusion, while their activities aim at restoring heritage aspects of Quintero 
Bay to turn them into the substrate of new possibilities. These groups are making new 
futures, and therefore innovating, at the same time that they are already partially 
dwelling inside those futures. 
In some sense, choosing innovation to describe community practices can be seen as an 
odd choice if we take into account the current hijacking of the term by economists and 
policy advisors, who have turned “innovation” into a token concept. Nevertheless, I 
believe that it is worthwhile to rehabilitate this concept for other practices by decentring 
the role of techno-economic innovation as the main source of future-making and placing 
an adequate emphasis on the role of places. This mission has been undertaken in the 
field of STS, where innovation is not seen as a linear and entirely purposeful activity, 
where the roles of innovators are shared between humans and nonhumans, and where 
the sites of innovation are recognized to be both multiple and distributed.  
Before going into more “community-friendly” concepts of innovation, I will take a step 
back to consider a very mainstream definition from one of the so-called gurus of 
innovation, best-selling author Peter Drucker whose article “The Discipline of Innovation” 
has been printed three separate times in the Harvard Business Review:143 
Innovation is the specific function of entrepreneurship, whether in an existing 
business, a public service institution, or a new venture started by a lone 
individual in the family kitchen. It is the means by which the entrepreneur either 
creates new wealth-producing resources or endows existing resources with 
enhanced potential for creating wealth. (Drucker 2002, p. 67) 
                                                
143The most recent reprinting of Drucker’s article was in the special August 2002 issue of the Harvard 
Business Review, which contained other articles on innovation including: “The Innovative Enterprise”, 
“Innovation, Inc.”, “When Social Capital Stifles Innovation”, “The Deviant’s Advantage”, The Free Market 
Innovation Machine”, “Breaking Out of the Innovation Box”, “Tough-Minded Ways to Get Innovative”, and 
“Organizing for Innovation.” 
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This definition brings together many of the capitalistic biases of mainstream 
contemporary understandings of innovation as a function of a formalised organisation; 
with no regard to place; with an exceptional character, detached from everyday life 
conditions (even the lone individual in the kitchen is aiming to reach a market); and 
finally, concerned exclusively with the creation and reproduction of wealth. Such a 
definition resonates with contemporary start-up cultures and social enterprises, although 
in their case it can be said that the exceptional has been accelerated with the agonistic 
perspective of living in a state of constant innovation while their concepts of place have 
been further detached and standardised into the aesthetics of the hub.  
Paul Graham (2006), an active participant of the start-up circuit, commented that the 
recipe to create a hub of innovation anywhere would be just moving the right people in 
the right amount there.144 The seemingly inoffensive strategy of constant mobilisation of 
people and capital has been characterised at the very heart of innovation as a strategy 
of creative destruction by Harvey (1989). For this author, the circulation of labour and 
capital across space is a form of devaluation of existing places and less mobile modes of 
production. The intensification of the creation of needs and wants turns newness itself 
into the excruciating content of their desire—a correlate to Sloterdijk’s (2006) 
observation that kinetics is the ethics of modernity that justifies the transformation of the 
world into an industrial wasteland. 
Suchman, Danyi and Watts (2009) have highlighted the perspective of Andrew Barry 
(2001) regarding innovation, as this author creates a displacement from the idea of 
inventiveness as accelerated production and circulation of novelty towards one that 
emphasises the capacity of objects or practices to open up questions and possibilities. 
What counts in this perspective is generativity, the active engagement in the production 
of space as proposed by Massey (2005) as something that is always in the making but 
never finished, instead of the teleological inclinations of innovation gurus. This is similar 
to Barad’s performative understanding of knowing as:  
[A] distributed practice that includes the larger material arrangement. To the 
extent that humans participate in scientific or other practices of knowing, they do 
so as part of the larger material configuration of the world and its ongoing open-
ended articulation. (Barad 2007, p. 379)  
Barry’s perspective on inventiveness and Barad’s perspective on knowing are 
posthumanist as they do not rely on consciousness and intelligibility and place their 
                                                
144 He said 10,000 right people to Buffalo, although only 30 if he “could pick them” (Graham 
2006). 
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focus on situated objects and practices. In this sense, Barad defines knowing as “a 
matter of differential responsiveness to what matters” (Barad 2007, p. 380), resonating 
with Donna Haraway’s assertion that “the only way to find a larger vision is to be 
somewhere in particular” (1988, p. 590). Thus, innovation can thus be seen as the 
generative outcome of an affective encounter (Keefe 2015) between bodies, or bodies 
and places145 and as the result of a mutual provocation between dispositions and 
capacities to respond to those dispositions.  
Haraway emphasised that “situated knowledges are about communities, not isolated 
individuals” (1988, p. 590), recognising that thinking is always already thinking with 
others. Pelle Ehn, Elisabet Nilsson and Richard Topgaard (2014) take the perspective of 
communities in future-making through a series of case studies that focus on the situated 
practices of innovation of marginalised publics. These cases show the democratising 
potential of shifting the understanding of innovation toward less elitist and more 
community-oriented experiences. This perspective has been explored specifically 
regarding matters of sustainability, recognising the need for innovations that come from 
the experiences of those affected rather than the schematic vision that come from above 
(Mehmood and Parra 2013). 
In addition to the perspective of innovation, we can also understand the production of 
alternative futures in Quintero Bay in terms of “the commons” and the associated 
practices of “commoning.” Contemporary academic understandings of the commons 
stem from Elinor Ostrom’s seminal work identifying generalizable elements of successful 
instances of community management of common pool resources (Ostrom 1990). 
Ostrom’s work directly opposed the so-called “tragedy of the commons”, a British 
Victorian-era theory revived by US economist Garrett Hardin in 1968 to decry the 
supposedly inevitable disastrous effects of free-riding behaviour on the management of 
common resources. Since Ostrom, numerous other scholars have explored the 
commons not only as a viable and sustainable alternative to the market regulation of 
resources but as a form of actively contesting and resisting regimes of private property 
that have resulted in the “enclosure”, or privatisation, of many resources that were once 
held in common (Donahue 1999; Linebaugh 2014; McCarthy 2005). Following Peter 
Linebaugh (2014), some scholars now prefer to think in terms of practices of 
“commoning” that foreground the creation of the commons in collective social action 
(Euler 2015; Valérie 2013) as a way for individuals to resist full incorporation into market 
economies and interpellation as neoliberal subjects (Bollier 2014).  
                                                
145 Examples of those encounters are provided in Chapter 6 with the testimonies of residents of 
the sacrifice zone of Quintero Bay. 
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In this chapter, commoning is seen as a component of experiences of community 
innovation and future making in Quintero Bay through the generation of new spaces and 
resources. These instances do not take place in entirely autonomous settings and in 
many cases they use institutional resources, however, the interesting aspect of these 
experiences is that they remain marginal as the world that they are proposing clashes in 
many cases with the existing institutional world making practices.  
9.3 Risking 
One morning of April 2013, I went for a stroll along the coastal walk of Las Ventanas. It 
was cold, there was a thick fog, and the beach seemed empty as I drew breaths of 
heavy air into my lungs. After a while I spotted a fisherman standing on the beach with a 
rod (Figures 9.1-9.2). It surprised me to see someone fishing in the Bay considering the 
recent news reports that have yet again found seafood polluted with heavy metals and 
other toxic elements—a situation that have led in the past to the prohibition of 
commercial seafood extraction in Quintero Bay, even though fishing for personal 
consumption is not regulated. 
 
Figure 9.1 Fisherman at Las Ventanas beach 
Source: Author 
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Figure 9.2 Fisherman at Las Ventanas beach 
Source: Author 
I asked the fisherman why he was fishing in an area well known for its pollution 
problems. Without seeming fazed by the question, he explained me that he was from out 
of town, but that Las Ventanas beach has been a well kept secret for years amongst his 
friends. According to the fisherman, while the fish are not abundant, it was possible to 
catch species not commonly found at the neighbouring beaches. He believed that the 
warm water spewed from the cooling systems of the power plants, located less than one 
kilometre south of where he was fishing (Figures 9.3-9.4), was responsible for creating 
unique conditions for sea life in that area. He did not believe reports about the pollution 
from the government because he was not interested in politics, nor did he believe 
scientists because in his view they lacked “experience” of the place. “After all,” he told 
me, “I have been eating fish from Ventanas for years and I have never gotten sick, I am 
still alive.” 
There are six thermal power plants in Quintero Bay, all of which use seawater to cool 
their operations. In the case of Campiche (AES Gener and Ambiental EMG 2007), the 
last plant built in the Bay in 2010, 43 million litres of water are extracted for cooling 
purposes per hour (almost 17 Olympic swimming pools). The water extracted is later 
returned to the bay less than 500 metres from the industrial park. That water is between 
6.7°C and 7.6ºC warmer than Quintero Bay’s water and also contains the wastewater 
from all the other processes of the plant. The final discharge includes non-biodegradable 
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industrial detergents, anti-fouling compounds and other elements like arsenic, cadmium, 
cyanide, copper, chromium, tin, fluorides, phosphates, dissolved iron, mercury, 
molybdenum, nickel, lead, sulphurs and zinc. The pollutants in the wastewater from the 
industrial park accumulate in the bay’s algae, plankton and other species, killing many of 
them. The cooling system also suctions marine species and in some cases this can led 
to massive deaths of fish. One example of that happened on 25 December 2013, when 
thousands of sardines stranded at Las Ventanas beach (Figure 9.3). 
Figure 9.3 Stranded sardines in Las Ventanas beach on Christmas Day 2013 
Source: Movimiento Comunidades Por el Derecho a la Vida 
 
Figure 9.4 Warning sign on Quintero Bay beach 
The sign announces that it is forbidden to fish or walk within 50 metres of industrial facilities in 
Quintero Bay. Source: Author 
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Tourists and locals refer to the warm waters near the industrial park as Las Ventanas hot 
springs, a well-established summer attraction. There are official signs on the beach that 
forbid swimming in the water and even walking around the industrial site (Figure 9.4) 
(Soto 2010). However, the signs do not state the reason for these prohibitions and they 
remain entirely unenforced, according to local testimonies. The outcome are scenes 
such as those displayed in Figures 9.5-9.6 where tourists can be seen enjoying an 
industrial vacation. When asked about 
their decision to jump into those 
waters, the swimmers’ responses tend 
to be very uniform: first surprise that 
the question has been asked and then 
resignation, as taking a beach holiday 
can be barely affordable to low-
income Chileans, and they are already 
there. The swimmers also report that, 
after all, they have frequented Las 
Ventanas beach for many years and 
are “still alive.” 
 
Figure 9.6 Las Ventanas beach, summer 1981 
Source: Alberto González  
Figure 9.5 Las Ventanas beach, summer 2012 
Source: Claudia Pool (Oceana 2012c) 
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During January 2013, I also spotted a few surfers attracted to the warm waters of Las 
Ventanas during my stay.146 There is something eerie about watching people surf in an 
area saturated by industrial activity, a heavy contrast with the aesthetics of surfing on 
Hawaiian or Australian beaches (Figure 9.7). One surfer from Las Ventanas described 
his experience to a newspaper: 
Sometimes you pass under the pier and you find a twisted piece of metal or a 
concrete block; the water is stained with black oil, industrial oils, it does not look 
natural, it is grey, the surfboard turns greenish. (Pizarro 2009) 
Figure 9.6 “Industrial Surfing” 
Source: Alejandro Olivares (Pizarro 2009) 
Despite the inconveniences, they keep surfing because “the waves are good”. There is 
clearly a component of appropriation in these experiences—of people going on with their 
lives despite toxic threats, challenging the limitations of a toxic public space. The clean-
up and recovery of abandoned spaces to create a skatepark in Las Ventanas is a clear 
example of this. 
                                                
146 The surfing website WannaSurf lists Las Ventanas beach in its world surf spots atlas as a 
“regional classic” quality surf sport, crowded during weekends, optimal for surf 150 days a year. It 
also warns of the danger of man made obstacles and pollution (WannaSurf). 
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Members of La Ventana Cultural Centre noticed that the children of Las Ventanas were 
prevented from creating their own childhood memories independent of the heavy 
industrial activity of Quintero Bay. They grow up in the physical and psychological 
shadow of the industrial park: the conversations they overhear from adults often concern 
the industrial park, their parents usually work at the industrial park, their outside play 
time is limited to the air concentration levels of sulphur dioxide emitted by the industrial 
park, their schools receive funding from the industrial park’s corporations, and, for many 
of them, their future jobs are very likely to be in the industrial park as well. Activists 
noticed that while children were interested in skateboarding, the urban infrastructure of 
Las Ventanas was unsuitable and dangerous for the sport, so they embarked on a “do-it-
yourself” endeavour (Figures 9.8-9.10).  
Figure 9.8 Las Ventanas skatepark in April 2013  
Source: Author   
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Figure 9.9 Las Ventanas skatepark in 2012.  
Source: Centro Cultural La Ventana 
 
Figure 9.10 Las Ventanas skatepark in 2012.  
Source: Centro Cultural La Ventana 
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The group identified an area that had been previously used as an illegal dumpsite, 
allegedly by companies from the industrial park, built ramps, and finally opened their 
own skatepark. By professional standards, this skatepark of Las Ventanas would hardly 
qualify as a playground. Nevertheless, it was an important milestone for the children. 
After the skatepark, activists even went on to organise a national skateboard tournament 
in the nearby city of Quintero in 2012. For the organisers, the act of skateboarding in Las 
Ventanas entails a sense of “taking back your autonomy”—even when you are exposing 
yourself to industrial ashes and the air is full of sulphur dioxide, heavy metals and other 
toxins. Camila, one of the leaders of the CCLV, told me that they are:  
creating alternatives is a path for future changes, for a Quintero Bay not 
dominated by industrial activity.  
9.4 Remembering 
President Salvador Allende was elected in 1970 with a program of 40 measures. 
Measure 29 included the promotion of “popular tourism” (Lawner 2013), a concept was 
part of a general scheme of physical welfare and preventive medicine promoted by 
Allende (Harvey 1974). The initiative was materialised in 1971 with a network of 14 
popular beach resort facilities along the Chilean coast. The documentary Un Verano 
Feliz (a happy summer) from 1974, describes the experience of working families who, 
for the first time in their lives, had the opportunity to enjoy a holiday by the beach (Figure 
9.11). The model was based on centres with a capacity for 500 visitors, distributed in 
simple prefabricated beach houses with shared facilities and free entertainment. In 
Quintero Bay, the commune of Quintero had the Loncura and Ritoque resorts, while the 
Puchuncaví resort was in the commune with the same name.  
The program lasted only two seasons: after the military coup of September 11 1973, 
these centres were seized by the armed forces and transformed into concentration 
camps. In total three centres of detention and torture have been identified in the area: 
the concentration camp of Ritoque (formerly Ritoque popular beach resort), the 
concentration camp of Melinka147 (former Puchuncaví popular beach resort, Figure 
9.12), and the Quintero air force base. Thousands of people were detained, tortured, 
disappeared and killed in these types of places across the country, however, there are 
no official statistics for each centre. Ironically, the facilities built to offer quality of life 
                                                
147 The armed forces named concentration camps with the name of places located in distant parts 
of Chile. In this case Melinka is a town in the Guaitecas Archipelago in the Aysén region, 2200 
kms south of Puchuncaví.  
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improvements to Chilean workers were used to brutally punish their political audacity. To 
add even more irony, the architect in charge of the popular beach resorts program, 
Miguel Lawner, was held prisoner in the Ritoque concentration camp.  
 
Figure 9.11 Children playing in a popular summer resort in 1972 
Source: Departamento de Cine y Televisión de la Central Única de Trabajadores (1972) 
 
Figure 9.12 Melinka concentration camp, October 1975  
Source: AFP (La Corporación Parque por la Paz Villa Grimaldi)  
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Lawner produced many drawings of the detention centres where he was held prisoner, 
work that is currently kept by the Chilean Museum of Memory. He also produced other 
pieces like the engraved copper pendant in Figure 9.13 that he made during his 
detention at Ritoque. José “Pepe” Carrasco Tapia, a journalist, was a prisoner at 
Melinka and was later murdered in 1986 by dictatorship agents for his prominent stance 
against media censorship. Carrasco engraved a depiction of Melinka in copper (Figure 
9.14), which has a close resemblance with the AFP picture. The Chilean Museum of 
Memory and Human Rights also keeps a copper embossment made by an anonymous 
prisoner at Melinka (Figure 9.15).  
 
Figure 9.13 Two-sided copper pendant  
By Miguel Lawner. Source: Museo de la Memoria ([1975]-a) 
 
Figure 9.15 Copper engraving of Melinka concentration camp  
By José “Pepe” Carrasco. Source: Museo de la Memoria ([1975]-c) 
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Copper production has provided stable 
funding to the armed forces in Chile 
since the so called “reserved law” (law 
13196, 1958), after the military coup the 
military junta modified the law through 
the law decree 239 of 1973 to increase 
military funding to 10% of the total sales 
of large scale copper operations. 
Chilean copper funded the military 
equipment used against civilians in Chile 
during the coup and dictatorship; the 
malleability of the same copper, brought 
to the concentration camps by prisoners’ 
relatives, enabled them to create 
memories. The stack from the Ventanas 
copper smelter was visible from the 
Melinka concentration camp, the 
smelting fumes added a metallic flavour 
to prisoners’ mouths to the already bitter 
flavour of captivity and abuse; as a former inmate of the camp told me. It is probably fair 
to assume that the metallic taste was also in the jailors’ mouths. 
Ritoque concentration camp functioned between 1974 and 1975, Melinka between 1974 
and 1976. Reparation, memory and justice have been slow and painful processes for the 
victims of the dictatorship (that lasted between 1973 and 1990), while they keep battling 
to prove the extent of the abuses that happened in the past; unfortunately, many sites of 
past atrocities have been actively wiped away. Ritoque concentration camp was 
demolished, a survivor told me that many years ago the ruins were advertised for pickup 
as free firewood, while the army sold the property for upscale real estate developments. 
Melinka concentration camp has been slowly dismantled and, until recently, there were 
still some ruins of the buildings; the Puchuncaví municipality currently owns the 
estate.148 
                                                
148 The coastal town of Santo Domingo, another popular resort, was transformed into a 
concentration camp and an intelligence and torture training base. In 2013 the mayor of Santo 
Domingo asked the army to demolish the camp claiming that it was infested by rats, a situation 
denied by camp survivors who have been trying to turn the property into a memorial site. The 
camp was eventually demolished and the remains given away for firewood. The mayor has since 
Figure 9.16 Copper embossment of dove and 
barbed wire 
By unknown Melinka prisoner. Source: Museo de 
la Memoria ([1975]-b) 
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In Figure 9.17 soil erosion at the centre of the map helps identifying the site where the 
facilities of the Melinka concentration camp used to be placed. In a recent documentary 
(Silva V. 2014), two survivors of Melinka visited the site of the former concentration 
camp, there were just a few remaining ruins. Despite the disappearance of the built 
facilities, they identified trees and other aspects of the landscape as part of their 
personal experience of being in that centre in Quintero Bay. The only two remaining 
buildings of the concentration camps were moved to other areas of Puchuncaví, the 
cafeteria was taken to the rodeo grounds of Puchuncaví, while one of the remaining 
cabins was taken to the Maitencillo elementary school. One of the survivors entering the 
cabin at the elementary school said:  
This is the last metaphor of Puchuncaví… everything disseminated, scattered, 
hidden. (Silva V. 2014) 
 
Figure 9.17 Site of Melinka concentration camp 
Source: Google Earth 
Organisations of survivors and families have emerged seeking to save these places as 
memorial sites. One of those organisations, Grupo Debate from Valparaíso, applied 
several times to install a small monolith in Ritoque, nevertheless, the authorities of 
Quintero denied their petition. On the 8th of June 2013, 150 members of Grupo Debate 
                                                                                                                                              
been trying to seize the property to turn it into a parking lot for a holiday residential development 
(Cossio and González 2013).  
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met in Ritoque, they brought the monolith, a power generator, an iron base, and 
according to their account, large amounts of coffee to deal with the winter cold of the 
central coast (Carmona 2013). The same day the memorial was inaugurated with a 
speech from Sergio Vuskovic, who was mayor of Valparaíso during President Allende’s 
government, and later a political prisoner at Ritoque (Figure 9.18). The inscription in the 
memorial reads “rescuing memory” (rescatando memoria, Figure 9.19). 
 
On July 25th 2014, the organisation 
Memoria y Cultura de Puchuncaví 
(Memory and Culture of Puchuncaví) 
was founded at the Puchuncaví 
Museum of Natural History. This 
organisation is led by a former prisoner 
of Melinka and social geographer, 
Rodrigo del Villar. The corporation is 
campaigning to establish a memorial 
complex, with an amphitheatre and an 
open museum in the site of the former 
concentration camp (Concejo 
Municipal De Puchuncaví 2014).  
According to the proceedings of the 
council meetings at the Municipality of 
Puchuncaví, there are still differences 
among the councillors of Puchuncaví 
who are reluctant to donate the land. 
The argument is that the commune has 
more than 400 civil society 
organisations and the majority do not 
have a physical space for their 
activities, therefore, providing land to 
this project would be unfair. 
Nevertheless, corporation members 
are hopeful that the project will soon 
see the light.  
Figure 9.18 Sergio Vuskovic at the opening of 
the Ritoque memorial 
Source: Ernesto Carmona (2013) 
Figure 9.19 Memorial monolith in Ritoque 
Source: Segundo Tello (Cine Forum 2013) 
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The Chilean state officially recognises 40018 victims of the dictatorship, 3065 killed or 
disappeared. Those figure are contested by human rights organisations like the 
Association of Disappeared Detainees’ Relatives (AFDD), mainly on two bases: first, the 
definition of torture used, which was narrower than the UN definition; and second, a 
poorly publicised process to gather testimonies, with brief and strict deadlines (Délano 
2011). Those inquiries have been delayed for years, as with the case of the second 
report of the Valech commission, which was released 38 years after the military coup 
and 21 years after the end of the dictatorship. 149 It is commonly said that justice delayed 
is justice denied, a situation that the victims of human rights violations in Chile know 
well. Despite all the cases that have reached justice courts, a reduced number of military 
officers have been condemned, creating a sense of impunity. An iconic case of that 
impunity was the dictator Augusto Pinochet, who died in 2006 without receiving a single 
conviction.150 
Silence has been a major factor in the lack of details regarding the fate of the victims 
classified as disappeared detainees, slowing down the work of justice courts. 
Nevertheless, on occasion details have emerged, allowing shocking findings. For many 
years it was rumoured that the dictatorship disposed bodies in the Pacific Ocean to 
avoid legal responsibilities in the future.151 The method employed seemed extremely 
bizarre, bodies were tied to pieces of railroad tracks and then dumped into the sea. In 
September 2004, scuba divers, working for the Judge Juan Guzmán, discovered rusty 
steel rails with buttons and pieces of fabric attached to them, one kilometre off Quintero 
Bay. It was revealed that the bodies, that used to be attached to the rails, were 
transported in Puma helicopters from the military airports of Tobalaba and Peldehue in 
the Metropolitan Region of Chile and then disposed in Quintero Bay.  
After the discovery, Mireya García, president of the AFDD declared: 
It is something that does not stop shocking and moving us, because of such a 
brutal way to proceed. They were tied with those rails weighing 50 kilos and it is 
                                                
149 There have been three reports Rettig Commission, 1990, Valech Commission I, 2004, and 
Valech Commission II, 2011.  
150 In 1998 Augusto Pinochet was detained in London after an extradition request from Spain, to 
judge the former Chilean dictator for crimes against humanity. The Chilean government lobbied 
the British government in a process where even Margaret Thatcher intervened. The then Labour 
British Home Secretary, Jack Straw, finally ruled to send Pinochet back to Chile after 17 months 
in home detention in London. 
151 At least since 1976 when the body of Marta Ugarte, a teacher killed by the dictatorship, was 
washed out in the coast of the Coquimbo region. The first recognition that the method was used 
corresponds to the testimony provided in 1984 by Andrés Valenzuela, a former secret service 
agent, after defecting from the armed forces. 
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monstrous because you think how human beings could do these awful things to 
others. (El Mercurio 2004) 
The rails were donated to the Villa Grimaldi Peace Park Corporation that currently holds 
them in display in Santiago. The corporation stated in 2007 that:  
[F]rom the first moment we were aware that those pieces of metal, besides their 
legal, historical, symbolical and museological value, also possessed a great 
affective importance for the families of disappeared detainees. (Las mujeres de 
Villa Grimaldi 2007) 
The president of the corporation, added: 
Undoubtedly seeing the rails is very painful, but at the same time it is 
fundamental if we want that all this that took place in Chile does not happen 
again. (Proyecto Desaparecidos 2008) 
The rails are contained inside a cube made of copper as part of a museographic 
composition called “Quintero Bay Rails Testimony” (Figure 9.21).  
 
Figure 9.21 “Quintero Bay Rails Testimony” memorial 
Source: Juan Pedro Catepillán 
The project was funded by the Human Rights Program of the Chilean Ministry of Interior 
and CODELCO. The architects who designed the copper structure described the work:  
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[A] five by five meters cube, rotated with respect to the horizontal plane; a 
“containing” element that accounts for the loss of orientation and historical 
instability, lack of gravity and silent floating. (Las mujeres de Villa Grimaldi 2007) 
The inauguration of the Quintero Bay Rails Testimony memorial was interrupted by 
activists protesting against the Interior Minister who gave a speech at the ceremony. The 
protest was motivated by recent episodes of police repression of social movements, 
including the death of one activist in the south of Chile. Activists declared in relation to 
the memorial inauguration: 
Today, the same as three decades ago, repression is hidden with montages. 
(Cooperativa.cl 2007) 
The Human Rights Program of the Chilean Ministry of Interior funded another project 
related to the Quintero Bay rails. The Quintero Memorial is a 170 m2 public square, with 
three rails (the longest is 10 metres) emerging from white marble rocks, placed over a 
green granite surface. The memorial symbolises according to the group that promoted 
its construction, 119 Esperanzas (“119 hopes”), the rails emerging from the ocean.  
 
Figure 9.22 Inauguration of Quintero Memorial 
Source: 119 Esperanzas (2014) 
The 84 year-old president of the organisation said that this memorial gives her 
“happiness and tranquillity” because after years of not knowing what happened to her 
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daughter- and son-in-law, she can sit in front of Quintero Bay and “believe that they are 
resting there” (Schnitzer 2010). During the opening of the memorial in 2010 the following 
quote of the Chilean anthropologist José Bengoa was read:  
The majority of them were disappeared because they dared, because they said 
no, because instead of accommodating they were radical in their negation, 
because they had the courage to rise above the fear, because with fear and 
everything, maybe terrified, they did not let their moral consciousness to be 
perverted. That facet has been gradually lost. (Centro Cultural 119 Esperanzas 
2014) 
Both rail memorials as well as the Ritoque concentration camp memorial are the 
expression of unresolved matters in Chile. They are reminders of state violence and 
cruelty, as well as of the inability of the Chilean state to clarify what happened with 
thousands of lives and at the same time to hold human rights violators appropriately 
accountable for their crimes. It is interesting that the Quintero Bay rails testimony, the 
project funded by CODELCO, is explicitly “contained” in copper, while the other 
memorial sites are “contained” by the coppered atmosphere created by Ventanas’ 
operations in Quintero Bay. CODELCO funded a project that according to its promoters 
helps to ensure that human rights violations do not happen again in Chile, nevertheless 
CODELCO is at the same time being accused of violating the human rights of Quintero 
Bay’s residents. Shockingly, environmental protesters have compared CODELCO 
operations to a gas chamber (Figure 9.23).  
 
 
Figure 9.23 Protester holding a placard at CODELCO 
Placard: “Puchuncaví, the gas chamber of the Chilean state.” Source: The Clinic Online, (2011) 
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This accusation of human rights violations has not been exclusively made by 
environmental activists in rallies. Organisations that have problematised the ecological 
crisis of Quintero Bay as a matter of constitutional and human rights violations include: 
National Institute of Human Rights (INDH): 
The locality of Ventana, Puchuncaví commune, is one of the most representative, 
but least covered by the media, cases of environmental damage nationally; it 
constitutes one of the most disproportionate environmental debts in the country, 
with patrimonial, labour and health dimensions. Its inhabitants have not received, 
to this day, a proper compensation for the environmental problem...Ventana 
configures a situation of evident environmental injustice, as the benefits that it 
generates are diffusely distributed across the society, while the environmental 
costs are bore by people in a vulnerable social and economic situation. (INDH 
2011, p. 169) 
Diego Portales University Human Rights Centre: 
“The environmental situation of the Ventanas area, Valparaíso Region, 
generated by the installation and operation of its industrial park, constitutes a 
paradigmatic case of environmental injustice and human rights violations by the 
Chilean state and the companies operating in that place. (Centro de Derechos 
Humanos de la Universidad Diego Portales 2012, p. 133) 
[T]he environmental situation in the area has generated effects over the life, 
health, work, education and quality of life of the Ventanas’ population. That 
implies that a small proportion of the inhabitants of the V Region (Valparaíso 
Region) has had to bear the environmental burdens caused by the industrial 
development projected by the authorities as national policy in the economic and 
territorial field. Such situation of environmental justice has been endured by this 
community without a proper compensation. (Centro de Derechos Humanos de la 
Universidad Diego Portales 2012, p. 140) 
Oceana Foundation: 
“Oceana wants to point out, that from its perspective, the living situation of the 
local communities affected by pollution can constitute a serious and systematic 
violation of their fundamental human rights, which is mainly translated in an 
environmental discrimination against groups that have been made to bear 
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disproportionate environmental burdens without a reasonable criterion to justify it. 
(Oceana 2012b, p. 6) 
Terram Foundation:  
We consider that the living conditions of communities at different locations of 
Quintero Bay undermine their fundamental rights… There is clearly an urgency 
for the implementation of concrete measures that allow the documentation of 
existing pollution levels in the area and also the protection and reparation of the 
damage suffered by the local population. (Vallejo and Liberona 2012, pp. 33-34) 
Human Rights Observatory José Domingo Cañas: 
After visiting the and sharing with the residents of the Ventana Port-Puchuncaví 
area, and notice what happens in their environment, we observed a strong 
correlation between human degradation and environmental degradation, where 
the Chilean state has failed to comply with the articles 8 and 9 of our Political 
Constitution, and above all, the article 19, first paragraph related to the right to 
life and people’s physical and psychological integrity, as it allows and supports 
that public and private industries cause extreme degrees of predation and 
pollution of the environment of vulnerable communities. (Observadores de 
Derechos Humanos 2013, p. 27) 
Chilean Parliament: 
It is worth stressing the breach in the state’s obligations regarding the right to live 
in a free of pollution environment. In this concrete case, the population affected 
by the pollution of Puchuncaví and Quintero, has been subjected to 
environmental discrimination by having to bear disproportionate environmental 
burdens, it becomes the state and society’s duty to take responsibility for 
decades of abandonment. (Cámara de Diputados de Chile 2011b, p. 91) 
9.5 Scaling 
During a bus trip from Santiago to Puchuncaví, I was looking over the materials I had 
collected about the commune and noticed that all of the touristic maps highlighted the 
existence of a natural history museum. This museum, I thought, was likely to be just 
another public relations initiative of Quintero Bay corporations dressed as an educational 
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project. Nevertheless, I decided to pay a visit to the museum to see how natural history 
is presented in an area where “nature” has been under such destructive pressure.  
I asked about the museum to people in the streets of Puchuncaví, few of them had 
actually been there, but they were all aware of its existence and they explained to me 
that it was opened after a teacher found some whale bones. I could not understand why 
having whale bones could be such an important event to justify the opening of such an 
unusual institution, in this context, as a natural history museum. The receptionist of the 
museum clarified that for me, those whale bones were found in 2007 by a group of high 
school students, six kilometres inland from Quintero Bay, at the locality of Los Maitenes, 
and are fossils likely to be up to five million years old. He gave me the contact details of 
Verónica Andrade, the director of the museum, and invited me to explore the museum. 
The natural history museum of Puchuncaví has collections that introduce the local fauna, 
including a set of stuffed animals donated by AES Gener, the corporation that runs the 
coal power complex next to the town of La Greda152. Nonetheless, the emphasis of the 
museum is paleontological with its collection of fossils and educational workshops. 
According to the receptionist of the museum, one of the most successful workshops is 
called “palaeontologist for a day” and is offered to elementary school students to 
introduce them to the basics of the paleontological practice in the museum’s yard (Figure 
9.24). In these workshops children are introduced to the fossilised species kept by the 
museum, then they make fossils with plaster, and finally participate in a simulated 
excavation of real size dinosaur fossils using brushes, shovels, goggles and safety 
helmets.  
The museum also has an overview of four sites of geological interest recognised by the 
Geological Society of Chile in the commune of Puchuncaví, more than any other 
commune in Chile. Sites of geological interest are defined by the Chilean Geological 
Society (SGCh) as: 
[A]n outcropping, or several neighbouring outcrops, which contain an object of 
geological value, which is worth preserving. The value can be very diverse in 
nature: strictly geological, mineralogical, paleontological, structural, petrological, 
landscape, geomorphological, etc. (SGCh) 
                                                
152 This donation is at the reception of the museum and makes some people uneasy regarding 
the potential connections of the museum with the corporations that operate at the industrial park. 
The perspective of the director of the museum is that donations that contribute to education 
should be accepted as long as they are useful. 
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Figure 9.24 Students participating in the “Palaeontologist for a day” workshop  
The “Palaeontologist for a day” workshop events ran during the month of October at the Museum 
of Natural History of Puchuncaví as part of the National Science and Technology Week 2013. 
Source: Catholic University of Valparaíso, (Semana de la Ciencia y la Tecnología 2013) 
The existence of a program to identify and establish geosites according to the same 
SGCh is justified because: 
Its identification and subsequent preservation will contribute to the dissemination 
of the geological science values, and to preserve for future generations, site of 
relevance for science, culture and society. (SGCh) 
The four geosites currently recognised by the SGCh in the commune of Puchuncaví are: 
the rock arch of Las Ventanas, Puchuncaví (Figure 9.25), the coastal riffs of Quirilluca 
(Figure 9.26), the cave at the Horcon’s long beach riffs (Figure 9.27) and the whale fossil 
at the paleontological site of Los Maitenes (Figure 9.28). 
All these geosites have in common that their proponent was Verónica Andrade, the 
director of the Puchuncaví Museum of Natural History. After some email exchanges I 
called Verónica and she invited me to a geological heritage workshop that she was 
organising at the museum in May 2013 with the SGCh and the Municipality of 
Puchuncaví. In our conversation, Verónica mentioned copper smelters, whales, Pre-
Columbian cultures, shell middens, sustainable tourism, concentration camps and 
UNESCO. By that time it became clear to me that she was a practitioner of what John 
Law (1987) denominates heterogeneous engineering. Verónica was mobilising bits and 
pieces of Quintero Bay, creating a narrative of innovation and change sustained in the 
recognition of the past in contemporary objects. 
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Figure 9.25 Rock arch of Las Ventanas, Puchuncaví  
Industrial park visible through arch. Source: “Arco de Roca Las Ventanas de Puchuncaví” (SGCh) 
 
Figure 9.26 Coastal riffs of Quirilluca 
Source: “Acantilados costeros de Quirilluca -Puchuncaví” (SGCh) 
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Figure 9.27 Cave at the Horcon’s long beach riffs 
Source: “Acantilados de Playa Larga de Horcón de Puchuncaví” (SGCh) 
 
Figure 9.28 Whale fossil at the paleontological site of Los Maitenes  
Source: “Yacimiento Paleontológico Los Maitenes de Puchuncaví” (SGCh) 
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During her time studying biology in Valparaíso in the 1980’s, Verónica was selected for 
an internship at the National Museum of Natural History in Santiago where she worked 
mainly in the palaeontology division. Verónica became deeply interested in the whale 
fossils that had been discovered in the hills of Reñaca near Valparaíso the same year of 
her internship, and even made a presentation about the implications of this discovery in 
a mammal conservation workshop in Valdivia (Andrade 1987; Andrade and Jopia 1988). 
After a few years working as a teacher in the south of Chile, Verónica returned to the 
Valparaíso region in 1994, to work in environmental education and soon began 
designing and coordinating workshops at the Villa Aconcagua School of Concón. After 
receiving a grant from the Explora program of the National Science and Technology 
Commission of Chile (CONICYT), Verónica introduced a palaeontology workshop for 
teenagers between 15 and 18 years old, an oddity in the context of the standard Chilean 
educational curriculum (educarchile 2007).  
It was in the context of the palaeontology workshops and following her own research 
about the paleontological heritage of the Valparaíso region, that Verónica and her 
students found the paleontological site of Los Maitenes in 2007. There was a tip off 
regarding a large bone, however the group found multiple remains of whales that 
according to estimates died 5 million years ago153. Los Maitenes is located 6 kilometres 
inland from Quintero Bay and is well known as one of the areas most affected by the 
pollution of the industrial park. 
The discovery of the site attracted national and international attention and was widely 
reported. Andrade told Reuters: 
We got to the place thinking we might find a bone, something small and some 
invertebrate fossils [...] because the kids are restless, they fanned out all over the 
area and they found lots of fragments close to the surface. (Martinez 2007) 
She stressed further the level of involvement of children in all the steps of the 
conservation process:  
We are extracting the bones that can be rescued, we take them to the laboratory 
where the children do the conservation and consolidation work […] once we take 
them out of their place, after 5 million years, the bones begin to crack. The 
children reconstitute all the material and consolidate it with resins. (La Prensa 
2007) 
                                                
153 This was not the first discovery of this group of students, just a few months before, they found 
Miocene fossils at another geosite in the cliffs of Horcon’s long beach. 
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In 2011, the interest sparked by the paleontological findings and her ability to navigate 
complex institutional scenarios allowed Verónica to secure funding from the Municipality 
of Puchuncaví to open the Museum of Natural History. Since then, Verónica has been 
conducting an intense work of scientific and cultural promotion (Figure 9.30), engaging 
academic and political actors by using the museum as the epicentre of her activities and 
the platform for her next ambitions: the creation of a geopark in Quintero Bay. 
 
Figure 9.30 Natural History Museum of Puchuncaví practical workshop 
Workshop organised by the Natural History Museum of Puchuncaví after the stranding of a whale 
in September 2011. Source: Puchuncaví Museum of Natural History  
The concept of a geopark was still unclear to me by the time that I attended the 
geoheritage workshop at the museum (Figure 9.31); local authorities, environmental 
activists joined the scientists at the workshop, with a similar eagerness to understand 
what a geopark entails and what could it offer to Quintero Bay in terms of economic 
activities and conservation. The answers began rolling in quickly.  
Geoparks are territories with a rich geological heritage recognised by an ad-hoc agency 
(Chen et al. 2015). There are multiple networks of geoparks in the world, but the most 
consolidated one is the Global Geoparks Network (GGN) sponsored by UNESCO. 
UNESCO began its work around geoparks in 2001; in 2004, 17 European and 8 Chinese 
geoparks became the first official participating members in the network. As of November 
2015, there are 120 geoparks in 33 countries, the majority of them in China. Currently 
there are only two geoparks in South America, Araripe in Brazil and Grutas del Palacio 
in Uruguay. In Chile, Kütralcura geopark is the only project in an advanced state of 
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development and financially supported by the Chilean government154, although it has not 
been accepted by the GGN yet. 
UNESCO defines a geopark as a: “single, unified geographical areas where sites and 
landscapes of international geological significance are managed with a holistic concept 
of protection, education and sustainable development.” This definition was used many 
times during the workshop to indicate the connection between the science and education 
aims related to a geopark project and the conservation and tourism outcomes. Verónica 
made clear during her interventions that conservation would contribute to an overall 
improvement for Quintero Bay, as many variables potentially harmful for the geosites, 
like industrial emissions, will require additional control; while sustainable tourism will 
offer a possibility to Quintero Bay residents to develop an alternative economic activity 
that would enable a positive reframing of the territory through non destructive practices. 
Figure 9.31 Visit to the La Ventana geosite during geo-heritage workshop, May 2013 
Source: Alberto González  
Presenters at the workshop offered an overview of the current scientific networks 
supporting projects of this kind in Chile, highlighting the roles of museums, universities 
and public funding grants for research and cultural activities. Presentations also 
emphasised that Puchuncaví is not just a site rich in geological sites, but it also has a 
                                                
154 This geopark project has received funding from CORFO, the same institution that in the past 
funded and managed industrialisation projects in Chile. 
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rich archaeological heritage with the largest number of pre-Columbian Bato culture sites 
(200-900 C.E.), 22 localities that have preserved rich popular cultural traditions like the 
“Chinese dances”155, memory sites associated to human rights violations during 
Pinochet’s dictatorship and even a “live” display of industrial destruction thanks to the 
industrial park. Verónica told me that her hope is that the heritage project in the Bay 
could go beyond the geopark, establishing in the future a very rich and diverse heritage 
network that would attract national and international tourism (Publimetro 2014), serving 
as a buffer against destruction and a source of pride for a community struck by 
abandonment and despair. These ideas were further advanced in the presentation that 
Verónica submitted to the 2014 geoparks conference organised in Canada. 
In 2014, Verónica and her team of teenager scientists also announced the discovery of 
another paleontological site in Puchuncaví, this time a 300 million years old fossil site 
(ANSA 2007; La Prensa 2007). Those fossils correspond to the late Carboniferous 
period, a time when the world was formed by one single continent and Quintero Bay was 
part of the seabed. It was also the time when mushrooms stopped coal from forming, 
enabling the beginning of the Permian. Verónica and her team are turning, one site at a 
time, the industrial park into a large fossil, enacting new futures for Quintero Bay.  
9.6 Summary 
Driving through from La Ventana rock arch back to town, a member of the CCLV 
explained to me something that with time has become crucial to my understanding of 
activism in Quintero Bay. He believed that it was easy to understand why people were 
paying attention to the beautiful Patagonian rivers and forests of the south of Chile, 
threatened by the construction of hydroelectric dams -a cause that was of concern for 
him as well. Nevertheless, he wanted me to understand that to care and defend a place, 
that place does not need to be pretty or untouched, it was enough to feel a connection. 
For him, defending Quintero Bay was about creating a culture of dignity, even when his 
land has been reduced to bare rocks, he was willing to tell the history of that destruction 
and defend those remaining rocks as a testimony of their right to exist.  
This chapter shows how the experience of living in a sacrifice zone can have a 
generative aspect as the affected communities appropriate the conditions of destruction 
and institutional indifference as an opportunity to imagine and produce new futures, 
shaped as much as possible by their own rules. Quintero Bay is marked by a 
                                                
155 “Chinese dances” are Carnaval-style expressions of popular religiosity. 
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paradoxical form of inventiveness, where the conditions of emergence and multiplication 
of innovations is given by the accelerated degradation and destruction of forms of life, 
imagining alternatives is here a matter of survival. The experience of being affected by 
pollution has had a role in all the cases presented, as a catalyst to enact and materialise 
versions of a future where pollution is not relevant anymore and the needs of people are 
put before the needs of copper and industrial development in general.  
The chapter also offers an understanding of commoning practices as democratic 
innovation, through anecdotes that illustrate how future making is not the exclusive tenet 
of a privileged elite, clarifying how democratisation of innovation is possible through the 
production and protection of commons. The examples provided in this chapter were the 
recovery of public space and production of community infrastructure like a skatepark; the 
creation of memorial sites to remember the human rights violations that took place in 
Quintero Bay as a way to produce a source of learning and understanding the role of the 
state regarding the protection of its citizens; and finally, the production of a heritage 
network composed by a museum and a network of geological sites as a way to add 
value to the Bay and force its protection and conservation through the international 
recognition of its heritage. 
All of these practices of commoning by Quintero Bay residents take on new meanings 
and ironies in light of the massive enclosure and processing of the most important state 
owned resource in Chile: copper. The production of copper for the supposed benefit of 
the whole nation has been for decades eroding the commons of the residents of 
Quintero Bay, most explicitly air and water, producing extreme degradation. Against all 
the odds, the erosion of the commons in Quintero Bay has given space to the 
revindication of the right to have them and the establishment of community ties 
organised around the idea of producing healthier and dignified common futures.  
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The perennial destiny of principles: while everyone professes to 
have them, they are likely to be sacrificed when they become 
inconveniencing. The cry of the anti-principled: "I'm doing the 
best I can." The best given the circumstances, of course. 
Susan Sontag (2004, p. xii)
 Chapter 10. Discussion and conclusions 
Coppered Lives 255
10.1 Introduction 
Sacrifice zones offer a historical and spatial testimony of the paradoxical forces of 
improvement and destruction that have contributed to the advent of the Anthropocene. 
This thesis has described some of those forces and their contemporary expressions and 
multiple scales through extensive historical and ethnographic research for the case of 
the Chilean sacrifice zone of Quintero Bay. Residents of the Bay have been forced to 
bear for decades a disproportionate level of disruptive consequences for their health and 
quality of life from copper processing, power generation and many other industrial 
activities. 
This concluding chapter first provides a set of answers to the main research questions 
posed by this thesis; second, an overview of the main contributions offered by this 
thesis; third, some policy recommendations that have emerged during the research 
project that led to this thesis; and finally, a proposal of future research possibilities that 
stem from the developments of this thesis. 
10.2 Answers 
This thesis has answered the following three research questions: 
1. How has the sacrifice zone of Quintero Bay been politically and institutionally 
assembled? 
2. How do people living under conditions of toxic contamination perceive, make 
sense of, and cope with, pollution in their everyday lives? 
3. How are expressions of discontent with pollution translated into spatialised 
alternative futures? 
In regards to the first question, this thesis has provided an extensive account of the 
production, stabilisation and maintenance of Quintero Bay as a sacrifice zone. This 
aspect appears throughout the thesis, but the most substantial elements can be found in 
Chapters 5 and 7. Quintero Bay has become a sacrifice zone to a great extent as a 
consequence of the activities of the Las Ventanas Industrial Complex. The logics of 
sacrifice began operating before the industrial park was open, with the production of 
undesirability as a way to make localities more attractive and desirable to the 
development of industrial infrastructures. This production of undesirability engaged 
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communities and political leaders in a campaign to prove that in simple terms, Quintero 
Bay had nothing to lose with the installation of polluting infrastructures. 
The origins of the Las Ventanas Industrial Complex are intimately linked to the Chilean 
development strategy that considered copper as a key component for its success. The 
copper processing complex of Las Ventanas granted a renewed role to Chile in the 
international copper market, a move that made Chile more dependent on international 
trade conditions and required an increased control of costs and production conditions 
locally. The set of conditions necessary to maintain an adequate revenue from copper 
sales led to an autonomisation of copper as an actor with its own existential needs. 
Given its immense relevance for the Chilean economy, copper’s specific existential 
needs have been consistently favoured in detriment of humans and nonhumans affected 
by its production conditions.  
Chile commissioned the construction of the copper processing complex of Las Ventanas 
from a foreign source, the country did not have the technical capacities to sustain such a 
capacity on its own and at the same time the financial situation of the country was dire 
for decades. This set of conditions led to a precarious position that conditioned 
technological improvements and maintenance to adequate access to international 
funding. The political conditions of the copper nationalisation process restricted even 
further the funding options of Chile, affecting its possibilities of purchasing the necessary 
infrastructure to mitigate the environmental impacts of the Las Ventanas copper 
processing complex. 
Modes of legal and economic calculation have affected the levels of investment in 
adequate technologies. This applies from the purchase of a sulphuric acid that took 
more than 20 years to be materialised to the increasing obsolescence of current 
technological configurations. From a legal perspective, the Las Ventanas copper 
processing complex was opened before any consistent framework of environmental 
protection was in place. When such a framework was proposed in the 1980s, the 
response of the copper mining sector was to block it. Once some legal frameworks 
began to operate in the 1990s, the copper mining sector has been allowed a great deal 
of influence in the definition of environmental standards, to a point that the sector is 
almost regulating itself. This has contributed to the current crisis of disinvestment and 
technological obsolescence faced by the network of public smelters. In economic terms, 
the neoliberal reforms that began with Pinochet’s dictatorship have imposed criteria of 
productivity on public assets that did not pay enough attention to matters of mitigation 
and health protection, this can be clearly seen with the persistent opposition to the 
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development of a sulphuric acid plant by dictatorship officials who wanted a private 
solution for the pollution problem instead of public investment.  
Successive Chilean government administrations have favoured the production of 
ignorance through the political use of scientific uncertainty and legal indeterminacy, 
instead of offering responses focused in the improvement of quality of life and exposure 
conditions of Quintero Bay residents. The violence and indifference of state responses 
have configured many of the conditions for the continuity of Quintero Bay as a sacrifice 
zone. For decades the political violence of toxic exposure was not a matter of great 
concern for the Chilean public, probably because of the experience of human rights 
violations of Pinochet’s dictatorship that made these matters look somehow secondary. 
However, in recent years with the consolidation of human rights institutions such as the 
National Institute of Human Rights, the state is being increasingly criticised for its 
responsibilities in the chronic inhumane treatment of Quintero Bay residents. 
In regards to the second question, this thesis has provided a description of the ways in 
which toxic pollution has become present in the lives of Quintero Bay residents, shaping 
their practices, perceptions and general political dispositions. Chapter 6 showed how 
notions of time are affected by the perceived dynamics of pollution, creating 
romanticised versions of the past and imaginations of the future that are dominated by 
the decision making dynamics of contaminating agents. It described how as part of the 
experience of living in a sacrifice zone some mundane and stable elements of everyday 
life like food, weather and illness become sites of heated controversy and 
problematisation.  
Living in a sacrifice zone also has ambiguous elements in terms of attachment and 
belonging, although there is awareness and consensus regarding the general 
undesirability of Quintero Bay given its environmental deterioration and the risks and 
hazards associated to its levels of toxic exposure. Bay residents also keep a loyal 
attachment to the place and protect their memories and familiar experiences from being 
contaminated with the negative elements of the sacrifice zone. In addition, the 
experience of living in a sacrifice zone can lead to the development of frameworks of 
justification that assist in the assessment of everyday situations through logics of 
sacrifice.  
In regards to the third question, this thesis has explored and described organised 
expressions of discontent against toxic pollution in Quintero Bay that can be summarised 
into two categories: mobilisation of affected bodies and troubled intimacies, and 
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innovative future making. Chapter 8 followed the dynamics of contestation of the 
ASOREFEN, an association of ex workers of the Las Ventanas Industrial Complex who 
seek compensation for the damage that exposure to toxic pollution has caused in their 
bodies. Confronted with challenging legal circumstances that demand robust 
demonstrations of causality, the generalised use of uncertainty as a political device from 
state organisations and the limited protection offered by the Chilean welfare system, 
these activists have turned to use their affected bodies and details of their troubled 
intimate lives as a form of political contestation. These activist practices have included 
the mobilisation of testimonies from widows once workers die, and even the public 
exhumation of bodies to conduct testing for heavy metals and other toxic pollutants. 
These activists have drawn on repertoires commonly associated to victims of 
dictatorships in Latin America, assimilating the harm of industrial activities and the failure 
of the state to protect its citizens as a form of political violence. These activists’ actions 
have represented an important innovation that has opened new possibilities to the 
representations of claims for toxic exposure in Quintero Bay and for the Chilean 
environmental movement in general. 
Chapter 9 showed how the experience of living in a sacrifice zone can have a generative 
dimension when affected communities transform conditions of environmental destruction 
and institutional indifference into opportunities for innovation and commoning, producing 
alternative future to the misery of sacrifice zones. Quintero Bay community organisations 
have been creating, enriching and performing cultural values in a way that has created a 
landscape of geological conservation site, political violence memorials and 
skateboarding infrastructure. Such a landscape has enacted alternative projects for the 
Bay that test the boundaries of coexistence with industrial activities and emphasise the 
possibilities of thinking about conservation amidst industrial debris.  
10.3 Contributions 
The contributions of this thesis can be divided between substantive and theoretical 
contributions. The substantive contributions of this thesis in turn, are divided between 
historical and ethnographic categories. With regard to the substantive historical 
contributions, first, this thesis has provided an extensive description of the dynamics of 
industrialisation and environmental degradation that led to the formation of a sacrifice 
zone at Quintero Bay. This description updates, complements and also clarifies past 
accounts of these processes, contributing with new archival documents and sources that 
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have not been considered before in the study of this area. This material includes leaked 
diplomatic cables and proceedings of the dictatorship’s junta sessions.  
Second, through the examination of Quintero Bay, new material has emerged regarding 
the specificities of the Chilean development project from the 1950s, particularly in terms 
of the adoption and expansion of technological infrastructures and the impact of 
international regulations. This contribution is further expanded by the considerations of 
the role of copper as a fundamental actor of the Chilean development project, a position 
that has led to the protection of industrial interests above environmental and human 
rights concerns. Third, this thesis contributes to the understanding of Chilean 
environmental history of the 20th century and early 21st century through a focus in the 
emergence of environmental concerns, practices of regulation and trajectories of 
contestation that have run in parallel to the expansion of technological infrastructures.  
In terms of ethnographic substantive contributions, this thesis has first, documented 
aspects of the daily life and experiences of residents of an area affected by extensive 
environmental degradation. Second, this thesis has examined different contestation 
practices associated with the living conditions of a sacrifice zone, particularly in terms of 
evidence production. Third, this thesis has described community based dynamics of 
future making, as modes of activism based in the performance and enrichment of local 
practices as alternatives to industrialisation. 
In terms of theoretical contributions, this thesis has highlighted and specified the role of 
nonhuman agents as conditions of possibility and moral actors in contemporary 
environmental conflicts. In particular, this thesis looked at instances where copper and 
pollution as bearers of agency and identifiable existential needs, have been protected 
ahead of the interests of the humans of Quintero Bay. This contribution is relevant to 
understand the logics of autonomisation of second nature in the Anthropocene, with 
arrangements that favour the continuation of productive systems even when they are 
destroying the conditions for their operation. 
Second, this thesis contributes to the conceptual specification of sacrifice zones as a 
spatial dynamic and also as an ethnographic space. This is an important step in the life 
of the concept that reaffirms its relevance as a story capable of telling a story, a criteria 
proposed by Haraway to assess theoretical contributions (Haraway 2015). The notion of 
“sacrifice zones” therefore appears as a useful theoretical device that is at the same time 
defined by its situatedness and narrative potential. Third, this thesis takes the concept of 
sacrifice zone beyond the US research circuits, a gesture of significant relevance in at 
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least two ways: it bolsters the meaning of sacrifice zone in a way that exceeds the 
environmental justice as equity emphasis of its early uses in environmental conflicts in 
the United States; and it adds to the recent geographical expansion of the academic use 
of sacrifice zones by making it travel to Chile. Fourth, this thesis makes explicit how the 
exceptional protection of the existential needs of a nonhuman like copper can lead to the 
abandonment of other humans and nonhumans in sacrifice zones  
Finally, this thesis links the various approaches to research on sacrifice zones, 
traditionally anchored in environmental justice perspective, with emerging conceptions of 
the Anthropocene and burgeoning global ecological crisis. In doing so, it argues that 
sacrifice zones can be usefully understood as spaces of the Anthropocene, enabling a 
substantial framework for analysis of what Anthropocene scholars have labelled “the 
great acceleration”. The use of the sacrifice zone concept to link multiple scales of the 
contemporary ecological crisis is a significant contribution and at the same time opens 
important avenues for future social sciences research. 
10.4 Recommendations 
The original scope of this thesis did not consider the inclusion of policy 
recommendations, nevertheless, after considering my field experiences and some 
recurrent administrative matters that emerged during my research, I decided to outline a 
series of policy recommendations that have emerged from my research. These 
recommendations are not exhaustive and they are not developed in detail as they were 
not the focus of my work, nevertheless, they provide a clear sense of the road ahead for 
the Chilean regulatory framework in order to deliver more substantial environmental 
protection while improving the conditions of current sacrifice zones and preventing the 
formation of future ones.  
In the first place, the Chilean government should improve the transparency and 
communication regarding matters of toxic contamination, with a special emphasis in the 
mining and energy sectors given the scale of their impacts. Currently there are no 
publicly available protocols in place for the communication of potentially threatening 
environmental issues like soil, water and air contamination. In this sense, it is important 
to define a stronger role for public communication of science at different levels of 
government, for example by establishing glossaries to specify concepts related to toxic 
contamination in government statements. This is by no means a definitive solution, 
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however it offers an important potential to partially prevent the rhetorical use of scientific 
concepts during controversies like the one examined through La Greda in Chapter 7. 
Second, it is important to reform the environmental standards system of the Ministry of 
the Environment in at least three aspects: the mechanism of standard creation, the 
content of standards, and the areas of applicable standards. In terms of mechanisms, 
the current system gives a disproportionate level of influence to industry actors, to the 
detriment of other organisations. This can be seen clearly in the role of state owned 
copper corporations that have nearly regulated themselves given their political 
significance. In the future, methodologies to define these environmental standards 
should guarantee increased access to actors through platforms that ensure more 
symmetrical interactions.  
With regard to the content of environmental standards, they should be subjected to 
higher requirements and specifications in terms of their supporting evidence, goals and 
sanctions. An example of the latter would be a definition of standards in accordance with 
explicit evidence based biological exposure limits. Finally, in terms of regulated areas, it 
is important to expand the number of pollutants subjected to environmental standards, 
considering that currently many dangerous and prevalent pollutants are not regulated; in 
addition, it is also relevant to establish national standards for the scientific procedures 
applicable to testing, analysis and reporting toxic contamination in order to overcome the 
current situation where these procedures are defined on a case by case basis.  
Third, the legal definition of contamination should be reformed to incorporate uncertainty 
and allow claims related to emergent forms of contamination. The current system 
favours a stable legal framework that is relatively indifferent to claims related to elements 
not already assimilated by the law. One example of that is the current environmental 
impact assessment that is based on an assessment of legality rather than scientific 
evidence. Methodologies like cumulative impact assessment, which emphasises 
environmental protection rather than legal compliance, should be incorporated as a 
complement to current mechanisms.  
Finally, the scope of the Ministry of the Environment should be expanded beyond the 
current managerial approach to incorporate criteria of environmental justice and human 
rights. The paradigm of this Ministry has been an understanding of the environment as 
an exclusively technical concern, despite the proliferation of environmental conflicts 
during the last decade in Chile that have turned the environment into a heated political 
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matter. In this sense, the Ministry needs to develop a more sophisticated framework of 
analysis to deal with pressing issues like the situation of sacrifice zones.  
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10.5 Field reflections and future research 
In addition to the contributions of this thesis and policy recommendations, it is relevant to 
highlight some learnings taken from the field that could be helpful to anyone interested in 
doing research in Chile and also some outline some ideas of potential areas of future 
research that are illuminated by this thesis.  
In terms of historical research, these are fruitful times to conduct studies in Chile given 
the growing number of archival resources that have opened during the last years. A 
significant number of these archives are related to the last 50 years, a controversial 
period that has been marked by political conflict, dictatorship, the tense negotiations of 
the transition to democracy and the persistent question for development; conditions that 
have impacted on the availability of politically sensitive materials like administrative 
proceedings. A useful characteristic of many of these resources is that they have been 
digitised and are freely available on the internet.  
The last decade has become a very fertile period for the study of environmental conflicts 
in Chile. This is in part related to the recently concluded mining boom, the associated 
acceleration in the development of power generation infrastructures and the reforms 
triggered by the access of Chile to the OECD in 2010. These factors have led to the 
escalation of multiple conflicts with communities threatened by the development of 
power plants and transmission lines, in parallel with some of the most important reforms 
to Chilean state environmental institutions since their creation in the 1990s.  
In terms of future research, this thesis opens at least three relevant areas for research 
engagement: the study of sacrifice zones as a space of the Anthropocene, the study of 
copper as an agent of the Anthropocene and the study of post natural forms of 
conservationism. 
Extending the use of the sacrifice zone as a space of the Anthropocene demands 
improving the conceptualisation of the sacrifice zone through the study of other 
geographical areas and industries. This exercise is particularly relevant if we take into 
consideration that the dominant paradigms of contemporary social improvement are still 
obsessed with economic growth, development of polluting infrastructure and large scale 
extractivism. The sacrifice zone as an epistemology is a project that is likely to assist in 
the understanding of development practices as fundamental contributors to 
contemporary ecological crises in the Anthropocene. One attractive element of this re-
interpretation of development as part of a genealogy of the Anthropocene would be to 
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extend the study of sacrifice zones to other sites in Chile, including those created by 
fisheries, forestry plantations, mining and agro-industrial practices. This project would 
enable understanding in more detail of the political ecologies of development in Chile, in 
particular its moral economies, historical trajectories and spatial dynamics. This project 
seems particularly relevant given the multiple initiatives to continue the expansion of 
industrial infrastructures with similar promises like the ones that have led to the 
destruction of Quintero Bay. 
Copper has been a major actor in the processes that have led to the emergence of 
humanity as a geological force in the Anthropocene. Literature is extensive about 
technical aspects of copper, particularly mining, processing and industrial applications, 
however, the understanding of copper as a political actor in the contemporary world is 
reduced. This thesis sought to explore in part the capacity of copper to transform places 
and shape human experience with the sacrifice zone of Quintero Bay, from that 
exploration a larger potential project is configured around what could be called the social 
life of copper. Such a project would look at the different ways copper is travelling and 
configuring spatial formations around the world and how it is contributing to enable or 
disable humanity’s conditions of possibility times of the Anthropocene.  
A fascinating element that emerged in my research was the role of cultural organisations 
as drivers of conservation practices. These actors turn creative practices that are usually 
circumscribed to the space of the arts into effective resources for conservation. In my 
research I detected the use of cultural organisations, including museums and memorials, 
as sites of innovation and creation of alternative futures to sacrifice zones. These 
dynamics have been explored to some extent by the COST action project “Investigating 
Cultural Sustainability” and have great affinity with recent work in social sciences like 
Povinelli’s concept of “geontologies” (2011) and Luc Boltanski and Arnaud Esquerre’s 
economies of enrichment (2014; 2015; 2016). These postnatural practices of 
conservation appear as privileged spaces to explore better ways to inhabit the Earth in 
times of the Anthropocene and as excellent configurations for future research. 
10.6 Conclusions 
Sacrifice zones are the spatial evidence of the failure of resource and energy intensive 
contemporary modes of production that have shaped the conditions of the 
Anthropocene. Sacrifice zones condense the paradoxical moral operations of destructive 
improvement that subordinate the reproduction of life to the protection of life. This thesis 
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has illustrated such dynamics for the case of the sacrifice zone of Quintero Bay, 
portraying it as one of the most heinous debts of the Chilean state in terms of human 
rights and environmental justice. This thesis has been inspired by the indignation of 
witnessing the insistence on the ideas and practices of extractivist development and 
economic growth when the future of humans is manifestly threatened by the 
consequences of these very practices. Nonetheless, the conclusion of this project is 
inspired by the hope and dignity of those who are battling against sacrifice zones and 
contributing with the imagination and practice of alternative futures in which sacrifice 
zones have no place.  
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Appendix A  
Conference Presentations 
 
2015 50 years of Ventanas. Latin American Studies Association Annual 
Conference, 27-30 May, San Juan, Puerto Rico.  
 
Of Skateparks and Geoparks: The Sustainability of Patrimonialised 
Disaster. Culture(s) in Sustainable Futures International Conference, 6-8 
May, Helsinki, Finland 
 
2014 Coppered Lives. Knowledge, Culture and Economy International 
Conference, 3-5 November, Sydney, Australia.  
 
The Multiple Huemul of Patagonia. ESOCITE/4S International 
Conference, 20-23 August, Buenos Aires, Argentina (with Colombina 
Schaeffer).  
 
The Atmospheres of Chilean Copper Moralities. ISA World Congress 
of Sociology, 13-19 July, Yokohama, Japan.  
 
Copper Matters, a Chilean Tale. IAG/NZGS Annual Conference, 29 
June - 02 July, Melbourne, Australia 
 
2013 Contested Territory: Assessing Claims over Land and Natural 
Resources in Latin America.  
 The Battle of the Green Men: On the Morality of the Body’s 
Degradation. ENS Lyon International Symposium: Producing 
Knowledge, Governing Populations, 10-13 September, Lyon, France.  
 
The Lonely Fate of the Anthropos in the Anthropocene. Australian 
Animal Studies Group Conference 2013: Life in the Anthropocene, 08–10 
July, Sydney, Australia.  
 
Dirty Writing: The Complex Mediation of Envirotechnical 
Controversies. ISA/ESA Mid-term conference 2013: Risk and 
Uncertainty: Ontologies and Methods, 23–25 January, Amsterdam, 
Netherlands 
 
2012  Representation and Inclusion: Assembling a More than Human 
  Democracy. APSA Conference, 24-26 September, Hobart, Australia 
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Appendix B  
Wind Direction in Quintero Bay 
 
The below wind velocity rose (Figure A.1) is taken from 95 meters of height using the 
stack of CODELCO Ventanas copper smelter as point of reference (32.76º S, 71.48º W), 
evidencing a South-West predominance. The blue bars indicate the percentage of hourly 
values according to the direction of the wind. The red bars indicate the interquartile 
range of the wind velocity for each directional interval. The direction of the wind is an 
angle that indicates the sector from which the wind originated. Specifically: at 0 the wind 
comes from the north, at 90 the wind comes from the east, in the case of 180 the wind is 
from the south and at 270 the wind is from the west. 
 
 
 
Figure A.1 Wind rose at Ventanas smelter  
Source: Department of Geophysics, University of Chile (2016) 
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The below map (Figure A.2) showing wind as well as ocean current directions was by 
Katerina Verdejo Velásquez for her thesis “Discourses and Appropriation of Productive 
Spaces in the Ventanas Cove, 1960-2011.” The thesis states this map was made 
according to fishermen on the characteristics of the cove of Ventanas and Quintero Bay” 
(2014, p. 65).  
 
Figure A.2 “Wind and current directions in Quintero Bay” 
Source: Reproduced from Katerina Verdejo Velásquez (2014). 
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Appendix C  
Productive Spaces in Quintero Bay 
 
This appendix reproduces three maps created by Katerina Verdejo Velásquez for her 
thesis “Discourses and Appropriation of Productive Spaces in the Ventanas Cove, 1960-
2011” (2014). Each map used archival research as well as interviews with fishermen in 
Quintero Bay to show “free access spaces” in green, “spaces of agricultural production” 
in orange, “spaces of exclusive access” in purple, and “prohibited spaces” in red. The 
series of maps demonstrates how across three historical periods, productive and free 
access spaces declined as private and prohibited spaces increased . 
 
Figure A.3 “Productive Spaces in Quintero Bay, First Period (1960-1985)” 
Text reads: “Map created according to testimony of fishermen in Ventanas about the 
characteristics of productive spaces close to Quintero Bay in this period.“ Source: Reproduced 
from Katerina Verdejo Velásquez (2014, p. 77).  
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Figure A.4 “Productive Spaces in Quintero Bay after the General Fishing Law” 
Text reads: “Map created according to testimony of fishermen in Ventanas about the 
characteristics of productive spaces close to Quintero Bay and the information en SERNAPESCA 
on the same topic.“ Source: Reproduced from Katerina Verdejo Velásquez (2014, p. 92). 
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Figure A.5 “Productive Spaces in Quintero Bay, Third Period (1998-2011)” 
Text reads: “Map created according to testimony of fishermen in Ventanas about the 
characteristics of productive spaces close to Quintero Bay and the information en SERNAPESCA 
and the Captaincy of the Port of Quintero on the same topic.” Source: Reproduced from Katerina 
Verdejo Velásquez (2014, p. 111). 
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Appendix D  
Interviewees for Chapter 6 
 
Participant Age Commune Locality Area 
Alba 55-59 Quintero  Quintero Urban 
Amanda 80-84 Puchuncaví Los Maquis Rural 
Andrea 25-29 Quintero  Valle Alegre Rural 
Arturo 55-59 Puchuncaví Los Maquis Rural 
Carola 40-44 Quintero  Quintero Urban 
Clara 55-59 Puchuncaví Los Maitenes Rural 
Eduardo 20-24 Quintero  Quintero Urban 
Eliana 70-74 Quintero  Loncura Urban 
Elvira 25-29 Puchuncaví Las Ventanas Urban 
Esteban 60-64 Quintero  Valle Alegre Rural 
Francisco 40-44 Quintero  Quintero Urban 
Isabel 45-49 Puchuncaví Las Ventanas Urban 
Javiera 70-74 Puchuncaví Las Ventanas Urban 
Julio 35-39 Puchuncaví Pucalán Rural 
Laura 40-44 Puchuncaví Puchuncaví Urban 
Lucía 20-24 Quintero  Quintero Urban 
Marcela 45-49 Quintero  Quintero Urban 
Pedro 75-79 Puchuncaví Las Ventanas Urban 
Ramón 55-59 Quintero  Quintero Urban 
Raúl 50-54 Puchuncaví Las Ventanas Urban 
Roberto 30-34 Quintero  Valle Alegre Rural 
Rodrigo 60-64 Quintero  Quintero Urban 
Samuel 70-74 Puchuncaví Pucalán Rural 
Sergio 40-44 Puchuncaví Las Ventanas Urban 
Figure A.6 Interviewees for Chapter 6 
Note: The names of the participants have been changed to protect their privacy. 
 
 
 Coppered Lives 273
References 
 
Abrash, A. & Kennedy, D. 2002. 'Repressive mining in West Papua.' In: EVANS, G., 
GOODMAN, J. & LANSBURY, N. (eds.) Moving mountains : communities 
confront mining and globalisation, London; New York, Zed Books. 
Academia Chilena de Medicina 2012. 'Declaración de la Academia Chilena de Medicina 
sobre la contaminación atmosférica de Santiago.' Revista médica de Chile, 140 
(10), pp. 1355-1356. 
Adamson, J. 2002. 'Encounter with a Mexican Jaguar.' In: SADOWSKI-SMITH, C. (ed.) 
Globalization on the line : culture, capital, and citizenship at U.S. borders, New 
York, NY, Palgrave. 
AES Gener & Ambiental EMG 2007. Estudio de Impacto Ambiental Proyecto Central 
Termoeléctrica Campiche, Santiago.   
AFP. 2013. 'Former Ford executives charged in Argentina for human rights crimes.' 
MercoPress, 24 May 2013. Available: 
http://en.mercopress.com/2013/05/24/former-ford-executives-charged-in-
argentina-for-human-rights-crimes 
Agamben, G. 1998. Homo sacer : sovereign power and bare life, Stanford, CA, Stanford 
University Press. 
Alberti, B., Fowles, S., Holbraad, M., Marshall, Y. & Witmore, C. 2011. ''Worlds 
Otherwise': Archaeology, Anthropology, and Ontological Difference.' Current 
Anthropology, 52 (6), pp. 896-912. 
Allende, S. 1971. Discurso con motivo de la Nacionalización del cobre, 11 Julio 1971, 
Rancagua, Chile.   
Alvarado, G. 2009. 'Hoy se realizó peritajes en 4 de los 29 cuerpos de ex trabajadores 
de Enami Ventanas.' Soy Valparaíso, 7 September 2009. Available: 
http://www.soychile.cl/Valparaiso/Sociedad/2012/09/07/117805/Se-inicio-la-
exhumacion-de-cuerpos-de-exfuncionarios-de-EnamiCodelco-en-
Puchuncavi.aspx - galeria=3 
Andrade, V. 1987. 'La ballena fósil de Reñaca.' Boletín Museo Sociedad Fonck, 6 
(Noviembre). 
Andrade, V. & Jopia, H. R. 1988. 'Descubrimiento de un cetáceo fósil del género 
Morenocetus encontrado en Reñaca, Quinta Región Chile.' 1º Taller Sobre 
Conservación y Manejo de Mamíferos Marinos de Chile, 19-20 August, Valdivia, 
Chile.  
ANSA. 2007. 'Encontraron en Chile un cementerio de ballenas.' Clarín, 20 June 2007. 
Available: http://edant.clarin.com/diario/2007/06/20/sociedad/s-03302.htm 
Arendt, H. 1969 [1963]. Eichmann in Jerusalem, New York, NY, Viking Press. 
Arendt, H. 1998 [1958]. The human condition, Chicago, IL, University of Chicago Press. 
Asdal, K. 2012. 'Contexts in Action-And the Future of the Past in STS.' Science 
Technology & Human Values, 37 (4), pp. 379-403. 
Asmus, B. 2012. Medieval copper smelting in the Harz Mountains, Germany, Bochum, 
Deutsches Bergbau-Museum. 
Astudillo, D. 2011a. 'Concluye intensa jornada de toma de exámenes en Escuela La 
Greda.' La Tercera, 26 May 2011. Available: 
http://www.latercera.com/noticia/nacional/2011/05/680-368519-9-concluye-
intensa-jornada-de-toma-de-examenes-en-escuela-la-greda.shtml 
Astudillo, D. 2011b. 'Escuela de La Greda se transforma en clínica para tomar 
exámenes a alumnos.' La Tercera, 26 May 2011. Available: 
http://www.latercera.com/noticia/nacional/2011/05/680-368519-9-escuela-de-la-
greda-se-transforma-en-clinica-para-tomar-examenes-a-alumnos.shtml 
Astudillo, D. & Pérez, M. E. 2011. 'Suspenden clases en escuela La Greda tras masiva 
intoxicación de escolares por gases.' La Tercera, 24 March 2011. Available: 
 Coppered Lives 274
http://diario.latercera.com/2011/03/24/01/contenido/pais/31-63391-9-suspenden-
clases-en-escuela-la-greda-tras-masiva-intoxicacion-de-escolares-por.shtml 
Austin, K. & Clark, B. 2012. 'Tearing Down Mountains: Using Spatial and Metabolic 
Analysis to Investigate the Socio-Ecological Contradictions of Coal Extraction in 
Appalachia.' Critical Sociology, 38 (3), pp. 1-21. 
Autoimmune Disease Research Center. 2008. 'Definition of autoimmune disease' 
[Online]. JHU School of Medicine. Available: 
http://autoimmune.pathology.jhmi.edu/whatis_disease.cfm [Accessed 10 May 
2013]. 
Auyero, J. & Swistun, D. A. 2009. Flammable : environmental suffering in an Argentine 
shantytown, New York, NY, Oxford University Press. 
Axinn, S. 2010. Sacrifice and value : a Kantian interpretation, Lanham, MD, Lexington 
Books. 
Bachelet, M. 2010. Speech By Her Excellency The President Of The Republic, Michelle 
Bachelet, Following The Signing Of The 'Agreement On The Terms Of Accession 
By The Republic Of Chile To The OECD Convention', República de Chile Press 
Department, Santiago. Available: http://www.oecd.org/chile/44388545.pdf  
Barad, K. 2003. 'Posthumanist Performativity: Toward an Understanding of How Matter 
Comes to Matter.' Signs: Journal of Women in Culture and Society, 28 (3), pp. 
801-831. 
Barad, K. 2007. Meeting the universe halfway : quantum physics and the entanglement 
of matter and meaning, Durham, NC, Duke University Press. 
Baros, M. C. 2013. 'Sonami en la historia.' Mineria Chilena, Santiago, Editec. 
Barr-Melej, P. 2001. Reforming Chile : cultural politics, nationalism, and the rise of the 
middle class, Chapel Hill, University of North Carolina Press. 
Barry, A. 2001. Political machines: governing a technological society, London, Athlone 
Press. 
Barry, A. 2002. 'The anti-political economy.' Economy and Society, 31 (2), pp. 268-284. 
Bataille, G. 1989. Theory of religion, New York, NY, Zone Books. 
Baumgarten, A. I. 2002. Sacrifice in religious experience, Leiden; Boston, MA, Brill. 
BCN Ligas Mayores 2011. Cueca Sola. Biblioteca del Congreso Nacional de Chile. 
Bebbington, A., Bebbington, D. H., Bury, J., Lingan, J. & Muñoz, J. P. 2008. 'Mining and 
social movements: struggles over livelihood and rural territorial development in 
the Andes.' World Development, 36 (12), pp. 2888-2905. 
Beck, J. 2009. Dirty wars : landscape, power, and waste in western American literature, 
Lincoln, NE, University of Nebraska Press. 
Beck, U. 1992 [1986]. Risk society : towards a new modernity, London; Thousand Oaks, 
CA; New Delhi, Sage Publications. 
Beck, U. 2002 [1995]. Ecological politics in an age of risk, Cambridge; Malden, MA, 
Polity Press. 
Bell, S. E. 2010. Fighting king coal : the barriers to grassroots environmental justice 
movement participation in Central Appalachia. Thesis. PhD in Sociology, 
University of Oregon. 
Bell, S. E. & Braun, Y. A. 2010. 'Coal, Identity, and the Gendering of Environmental 
Justice Activism in Central Appalachia.' Gender and Society, 24 (6), pp. 794-813. 
Bell, S. E. & York, R. 2010. 'Community Economic Identity: The Coal Industry and 
Ideology Construction in West Virginia.' Rural Sociology, 75 (1), pp. 111-143. 
Benhabib, S. 1993. 'Feminist theory and Hannah Arendt's concept of public space.' 
History of the Human Sciences, 6 (2), pp. 97-114. 
Bennett, J. 2005. 'The agency of assemblages and the North American blackout.' Public 
Culture, 17 (3), pp. 445-465. 
Berry, J. M. 1980. 'Synthetic Fuels Bombshell Hits Western States.' The Washington 
Post, 28 September 1980, p.L1. 
 Coppered Lives 275
El Futuro y la Ecología, 2010. Video in the "Exijo una Explicación" webseries (10 
minutes). Directed by Bertrán, E. Available: 
https://www.youtube.com/watch?v=2IdvoBPQdus  
BHP Billiton 2015. Sustainability Report 2014: BHP Billiton Chile. Available: 
http://www.bhpbilliton.com/~/media/bhp/documents/society/reports/2014/csr-
eng150518sustainabilityreport2014bhpbillitonchileoperations.pdf  
Billings, D. K. 2015. 'Where will I plant my potatoes? Development and the power to 
decide.' Global Bioethics, 26 (2). 
Björk 2011. Sacrifice. Biophilia. London: One Little Indian Records. 
Blair, G. 2011. 'Fukushima: suffering the stigma of nuclear crisis.' Global Post, 20 June 
2011. Available: http://www.globalpost.com/dispatch/news/regions/asia-
pacific/japan/110616/fukushima-nuclear-stigma-chernobyl-tsunami-earthquake 
Blaser, M. 2010. Storytelling globalization from the Chaco and beyond, Durham, NC, 
Duke University Press. 
Blaser, M. 2013. 'Ontological Conflicts and the Stories of Peoples in Spite of Europe 
Toward a Conversation on Political Ontology.' Current Anthropology, 54 (5), pp. 
547-568. 
Bloor, D. 1976. Knowledge and social imagery, London;  Boston, MA, Routledge & K. 
Paul. 
Bollier, D. 2014. Think like a commoner : a short introduction to the life of the commons, 
Gabriola Island, BC, New Society Publishers. 
Boltanski, L. & Esquerre, A. 2014. 'La «collection», une forme neuve du capitalisme la 
mise en valeur économique du passé et ses effets.' Les temps modernes,  (3), 
pp. 5-72. 
Boltanski, L. & Esquerre, A. 2015. 'Grappling with the Economy of Enrichment.' 
Valuation Studies, 3 (1), pp. 75-83. 
Boltanski, L. & Esquerre, A. 2016. 'L’énigmatique réalité des prix.' Sociologie, 7 (1), pp. 
41-58. 
Boltei, P. 2011a. 'Cierran escuela La Greda tras emergencia ambiental.' El Mercurio de 
Valparaíso, 24 March 2011. Available: 
http://www.mercuriovalpo.cl/prontus4_noticias/site/artic/20110323/pags/2011032
3163122.html 
Boltei, P. 2011b. 'Informe preliminar confirma contaminación en escuela La Greda.' El 
Mercurio de Valparaíso, 14 March 2011. Available: 
http://www.mercuriovalpo.cl/prontus4_noticias/site/artic/20110314/pags/2011031
4163801.html 
Boltei, P. 2011c. 'Preocupación en escuela de 'La Greda'.' El Mercurio de Valparaíso, 9 
March 2011. Available: 
http://www.mercuriovalpo.cl/prontus4_noticias/site/artic/20110309/pags/2011030
9002103.html 
Boltei, P. & Durán, M. 2011. 'Comunidad escolar espera decisión final sobre La Greda.' 
El Mercurio de Valparaíso, 5 April 2011. Available: 
http://www.mercuriovalpo.cl/prontus4_noticias/site/artic/20110405/pags/2011040
5005104.html 
Bonneuil, C. & Fressoz, J.-B. 2016. The shock of the Anthropocene : the earth, history, 
and us, London; Brooklyn, NY, Verso. 
Bourdieu, P. 2000. Pascalian meditations, Stanford, CA, Stanford University Press. 
Bourke, G. 2013. 'Empleados mineros chilenos ganan sueldos más altos de 
Sudamérica.' BNamericas, 12 June 2013. Available: 
http://www.bnamericas.com/news/mineria/empleados-mineros-chilenos-ganan-
sueldos-mas-altos-de-sudamerica 
Brannstrom, C. 2009. 'South America's Neoliberal Agricultural Frontiers: Places of 
Environmental Sacrifice or Conservation Opportunity?' Ambio, 38 (3), pp. 141-
149. 
 Coppered Lives 276
Brenner, N. 2014. Implosions/Explosions : towards a study of planetary urbanization, 
Berlin, Jovis Verlag. 
Brenner, S., Tur, E., Shapiro, J., Ruocco, V., D'Avino, M., Ruocco, E., Tsankov, N., 
Vassileva, S., Drenovska, K., Brezoev, P., Barnadas, M. A., Gonzalez, M. J., 
Anhalt, G., Nousari, H., E Silva, M. R., Pinto, K. T. & Miranda, M. F. 2001. 
'Pemphigus vulgaris: environmental factors. Occupational, behavioral, medical, 
and qualitative food frequency questionnaire.' International Journal of 
Dermatology, 40 (9), pp. 562-569. 
Brown, J. C. & Koeppe, M. 2013. 'Debates in the environmentalist community : the soy 
moratorium and the construction of illegal soybeans in the Brazilian Amazon.' In: 
COOPER, J. M. & HUNEFELDT, C. (eds.) Amazonia : environment and the law 
in Amazonia : a plurilateral encounter, Portland, OR, Sussex Academic Press. 
Brown, M. H. 1987a. The toxic cloud, New York, NY, Harper & Row. 
Brown, P. 1987b. 'Popular epidemiology: Community response to toxic waste-induced 
disease in Woburn, Massachusetts.' Science, 12 (3/4), pp. 78-85. 
Brown, P. 1997. 'Popular Epidemology Revisited.' Current Sociology, 45 (3), pp. 137-
156. 
Brown, P. & Mikkelsen, E. J. 1990. No safe place : toxic waste, leukemia, and 
community action, Berkeley, CA, University of California Press. 
Bullard, R. D. 1990. Dumping in Dixie : race, class, and environmental quality, Boulder, 
CO, Westview Press. 
Bullard, R. D. 1993. Confronting environmental racism : voices from the grassroots, 
Boston, MA, South End Press. 
Bullard, R. D. 2004. Environment and morality : confronting environmental racism in the 
United States, Geneva, United Nations Research Institute for Social 
Development. 
Bullard, R. D., Agyeman, J. & Evans, B. 2003. Just sustainabilities : development in an 
unequal world, London, Earthscan. 
Bullard, R. D. & Johnson, G. S. 2000. 'Environmentalism and Public Policy: 
Environmental Justice: Grassroots Activism and Its Impact on Public Policy 
Decision Making.' Journal of social issues, 56 (3), pp. 555-578. 
Bureau of Land Management 1974. Final environmental impact statement: proposed 
Federal coal leasing program, United States Department of the Interior, 
Washington D.C.   
Burns, S. S., Evans, M.-L. & House, S. 2009. Coal country : rising up against 
mountaintop removal mining, San Francisco, Berkeley, CA, Sierra Club Books. 
Distributed by Publishers Group West. 
Butler, J. 2011. 'Bodies in Alliance and the Politics of the Street.' European institute for 
progressive cultural policies, 9. 
Butler, J. 2015. Notes toward a performative theory of assembly, Cambridge, MA, 
Harvard University Press. 
Butler, T. & Wuerthner, G. 2009. Plundering Appalachia : the tragedy of mountaintop-
removal coal mining, San Rafael, CA, Earth Aware. 
Byrne, J. & Hoffman, S. M. 2002. 'A ‘Necessary Sacrifice:’ Industrialization and American 
Indian Lands.' In: BYRNE, J., GLOVER, L. & MARTINEZ, C. (eds.) 
Environmental justice : discourses in international political economy, New 
Brunswick, NJ, Transaction Pub. 
Callon, M. 2004. 'Europe Wrestling with Technology.' Economy and Society, 33 (1), pp. 
121-134. 
Callon, M. 2005. 'Technology, Politics and the Market: An Interview with Michel Callon.' 
In: BARRY, A. & SLATER, D. (eds.) The technological economy, Oxon, NY, 
Routledge. 
Callon, M., Lascoumes, P. & Barthe, Y. 2009. Acting in an uncertain world : an essay on 
technical democracy, Cambridge, MA, MIT Press. 
 Coppered Lives 277
Callon, M. & Rabeharisoa, V. 2008. 'The Growing Engagement of Emergent Concerned 
Groups in Political and Economic Life: Lessons from the French Association of 
Neuromuscular Disease Patients.' Science, Technology and Human Values, 33 
(2), pp. 230-261. 
Calvino, I. 1974. Invisible cities, New York, NY, Harcourt Brace Jovanovich. 
Cámara de Diputados de Chile 2011a. Comisión Investigadora de la Participación de 
CODELCO y Empresas Asociadas en la Contaminación Ambiental en el País y 
sus efectos en la Población: Sesión 56a, celebrada e miércoles 31 de Agosto de 
2011, e 17:38 a 19:50 horas, Congreso Nacional, Valparaíso, Chile. Available: 
http://www.camara.cl/pdf.aspx?prmID=13458&prmtipo=ACTACOMISION  
Cámara de Diputados de Chile 2011b. Informe de la Comisión de Recursos Naturales, 
Bienes Nacionales y Medio Ambiente Recaido en el Mandato Otorgado por la 
Sala a fin de Analizar, Indagar, Investigar y Determinar la Participación de la 
Empresa Estatal CODELCO y Empresas Asociadas, en la Contaminación 
Ambiental en la Zona de Puchuncaví y Quintero., Valparaíso, Chile.   
Camus, P. & Hajek, E. R. 1998. Historia ambiental de Chile, Departamento de Ecología, 
Facultad de Ciencias Biológicas, Pontificia Universidad Católica de Chile. 
Carmona, A. 2011. 'El informe que revela contaminación en todos los colegios de 
Puchuncaví.' El Mostrador, 26 December 2011. Available: 
http://www.elmostrador.cl/noticias/pais/2011/12/26/el-informe-que-revela-
contaminacion-en-todos-los-colegios-de-puchuncavi/ 
Carmona, E. 2013. 'Emotiva instalación de monolito en recuerdo de víctimas del Campo 
de Concentración de Ritoque.' El Clarín, 12 June 2013. Available: 
http://www.elclarin.cl/web/index.php?option=com_content&view=article&id=8393:
emotiva-instalacion-de-monolito-en-recuerdo-de-victimas-del-campo-de-
concentracion-de-ritoque&catid=26:politica&Itemid=11 
Carrillo Trueba, C. s. 2006. Pluriverso : un ensayo sobre el conocimiento indígena 
contemporáneo, México, Universidad Nacional Autónoma de México. 
Carter, J. 2003. Understanding religious sacrifice : a reader, London; New York, 
Continuum. 
Cavallo, A., Salazar, M. & Sepúlveda, Ó. 2008. La historia oculta del régimen militar: 
memoria de una época 1973-1978, Santiago, Uqbar. 
Centro Cultural 119 Esperanzas. 2014. 'Acto de homenaje a los 119.' 27 July 2014. 
Available: http://119esperanzas.org/acto-de-homenaje-a-los-119/ 
Centro de Derechos Humanos 2012. Informe Anual Sobre Derechos Humanos en Chile 
2012, Universidad Diego Portales, Santiago.   
Centro de Derechos Humanos de la Universidad Diego Portales 2012. Informe anual 
sobre derechos humanos en Chile, Ediciones Universidad Diego Portales, 
Santiago. Available: 
http://www.derechoshumanos.udp.cl/derechoshumanos/images/InformeAnual/20
12/informe-anual-de-ddhh-2012.pdf.   
Charles, J. A. 1993. Service clubs in American society : Rotary, Kiwanis, and Lions, 
Urbana, University of Illinois Press. 
Chatterjee, R. & Ghosh, D. 2015. 'Synthesis of Cu-SiO2 composite by the hydrogen 
reduction of chalcopyrite concentrate followed by leaching.' 2nd International 
Conference on Nanotechnology, 19-22 February, Haldia, India.  
Chen, A., Lu, Y. & Ng, Y. C. 2015. The principles of geotourism, Heidelberg, Springer. 
Chiang, A., Hermosilla, P., Rojas, C. & Henríquez, R. 1990a. 'Determinación de arsénico 
en individuos expuestos a altos niveles de contaminación.' Rev. chil. nutr, 18 (1), 
pp. 39-50. 
Chiang, J. 1989a. 'Desarrollo industrial y contaminación.' Ambiente y Desarrollo, 2pp. 
43-50. 
Chiang, J. 1989b. 'Niveles de metales pesados en organismos, agua y sedimentos 
marinos recolectados en la V Región de Chile. Memorias del Simposio 
Internacional de los Recursos Vivos y las Pesquerías en el Pacífico Sudeste, 
 Coppered Lives 278
Viña del Mar. Comisión Permanente del Pacífico Sur (CPPS).' Revista Pacífico 
Sur,  (Special Issue), pp. 205-215. 
Chiang, J., Cornejo, P., Lopez, J., Romano, S., Pascual, J. & Cea, M. 1985. 
'Determinación de cobre, cadmio, manganeso, plomo, zinc y arsénico en 
sedimento atmosférico en la zona de Quintero.' Boletín de la Sociedad Chilena 
de Química, 30 (3), pp. 139-158. 
Chiang, J., Hermosilla, A., Rojas, H. & Henríquez, C. 1990b. 'Determinación de arsénico 
en individuos expuestos a altos niveles de contaminación.' Revista Chilena de 
Nutrición, 18 (1), pp. 39-50. 
Zonas de Sacrificio, 2014. Television program for "En la Mira" series (92 minutes). 
Directed by Chilevisión. CHV broadcast 14 May 2014. Available: 
http://www.chilevision.cl/en_la_mira/capitulo-completo/temporada-2014/zonas-
de-sacrificio-capitulo-14-de-mayo/2014-05-15/005945.html  
Churchill, W. 1993. Struggle for the land : Indigenous resistance to genocide, ecocide, 
and expropriation in contemporary North America, Monroe, ME, Common 
Courage Press. 
Cine Forum. 2013. 'Monolito Recordatorio en Ritoque.' CINE FORUM - Festival de Cine 
de Derechos Humanos CINE OTRO, 9 June 2013. Available: 
http://elcineotro.blogspot.com.au/2013/06/monolito-recordatorio-en-ritoque.html 
Clarke, L. B. 1989. Acceptable risk? : making decisions in a toxic environment, Berkeley, 
CA, University of California Press. 
Clifton, J. & Diaz-Fuentes, D. 2011. 'From 'Club of the Rich' to 'Globalisation a la carte'? 
Evaluating Reform at the OECD.' Global Policy, 2 (3), pp. 300-311. 
COALITION 2013. Situación Bahía de Quintero: Exigencias de la comunidad, 
Movimiento Comunidades por el Derecho a la Vida Puchuncaví, Comité de 
Defensa de La Greda, Dunas de Ritoque, Consejo Ecologista, Aldea Ambiental 
Valle de Narau, Sindicato de Pescadores de Ventanas, Consejo Ecológico 
Puchuncaví-Quintero, Viudas ex Funcionarios de Enami, Centro Cultural Las 
Ventanas. Available: http://www.nomascarbon.cl/wp-
content/uploads/2015/08/Situaci%C3%B3nBah%C3%ADadeQuinteroExigencias
Comunidad.pdf  
CODELCO. 2011. 'Emanaciones de gases se deben a imprevisto en puesta en marcha 
de fundición: no genera riesgo para la población' [Online]. Puchuncaví. Available: 
https://www.codelco.com/emanaciones-de-gases-se-deben-a-imprevisto-en-
puesta-en-marcha-de/prontus_codelco/2011-07-01/183657.html [Accessed 12 
July 2013]. 
Comisión Chilena del Cobre 2015. Informe de actualización del consumo energético de 
la minería del cobre al año 2014, Ministerio de Minería, Santiago. Available: 
http://www.cochilco.cl/descargas/estudios/informes/energia/Informe_de_Consum
o_de_Energia_2014_VF.pdf  
Comisión de Evaluación Ambiental de Valparaíso 2011. Resolución exenta N°21: 
califica ambientalmente el proyecto "Plan regulador metropolitano de 
Valparaíso", Valparaíso.   
Concejo Municipal De Puchuncaví 2014. Sesion Ordinaria Nº063-2014 Del Concejo 
Municipal De Puchuncaví Periodo 2012-2016. Puchuncaví. 
Connell, J. 1997. Papua New Guinea : the struggle for development, London; New York, 
Routledge. 
Connell, J. 2015. 'Vulnerable Islands: Climate Change, Tectonic Change, and Changing 
Livelihoods in the Western Pacific.' Contemporary Pacific, 27 (1), pp. 1-36. 
Contraplano. 2013. 'Ventanas rechazó proyecto de Codelco para instalar tres nuevas 
termoeléctricas.' Contraplano, Periódico Ambiental, 11/02/2013. Available: 
http://contraplano.cl/contrapl/ventanas-rechazo-proyecto-de-codelco-para-
instalar-tres-nuevas-termoelectricas/ 
Conway, J. & Singh, J. 2011. 'Radical Democracy in Global Perspective: notes from the 
pluriverse.' Third World Quarterly, 32 (4), pp. 689-706. 
 Coppered Lives 279
Cooper, H. K. 2006. 'Copper and social complexity: Frederica de Laguna's contribution 
to our understanding of the role of metals in native Alaskan society.' Arctic 
Anthropology, 43 (2). 
Cooperativa.cl. 2007. 'Monumento a víctimas lanzadas al mar por la dictadura fue 
inaugurado en Villa Grimaldi.' Cooperativa, 5 May 2007. Available: 
http://www.cooperativa.cl/noticias/pais/dd-hh/monumento-a-victimas-lanzadas-al-
mar-por-la-dictadura-fue-inaugurado-en-villa-grimaldi/2007-05-05/173135.html 
Cooperativa.cl. 2011. 'Familias impugnarán ante la justicia informe toxicológico de niños 
de La Greda.' Cooperativa. Available: 
http://www.cooperativa.cl/noticias/pais/region-de-valparaiso/ventanas/familias-
impugnaran-ante-la-justicia-informe-toxicologico-de-ninos-de-la-greda/2011-07-
28/193406.html 
Cooperativa.cl. 2012a. 'Fiscalía concretó cinco nuevas exhumaciones por caso Enami-
Ventanas.' Cooperativa, 31 October 2012. Available: 
http://www.cooperativa.cl/noticias/pais/region-de-valparaiso/ventanas/fiscalia-
concreto-cinco-nuevas-exhumaciones-por-caso-enami-ventanas/2012-10-
30/225528.html 
Cooperativa.cl. 2012b. 'Fiscalía inició la exhumación de ex trabajadores de Enami-
Ventanas.' Cooperativa, 7 September 2012. Available: 
http://www.cooperativa.cl/noticias/pais/region-de-valparaiso/ventanas/fiscalia-
inicio-la-exhumacion-de-ex-trabajadores-de-enami-ventanas/2012-09-
07/072423.html 
Córdova, M. 2011. 'Doctor Chiang: "Tengo dudas sobre validez de resultados de 
exámenes en niños de La Greda"' [Online]. Available: 
https://www.youtube.com/watch?v=bY8q_Wu3v_E [Accessed]. 
Correa, P. 2013. 'Inauguración de nueva escuela de La Greda: expertos califican 
medida como 'insuficiente'.' Diaro Uchile Radio Universidad de Chile [Online], 30 
Sep 2013.  
Cossio, H. & González, P. 2013. 'Destrucción de cabañas de entrenamiento de la Dina: 
¿qué hacer con los símbolos de la violencia política?' El Mostrador, 11 
December 2013. Available: 
http://www.elmostrador.cl/cultura/2013/12/11/destruccion-de-cabanas-de-
instruccion-de-la-dina-que-hacer-con-los-simbolos-de-la-violencia-politica/ 
Cottle, D. 2013. 'Land, life and labour in the sacrifice zone: The socio-economic 
dynamics of open-cut coal mining in the Upper Hunter Valley, New South Wales.' 
Rural Society, 22 (3), pp. 208-216. 
Crittenden, A. 1976. 'Loans From Abroad Flow To Chile's Rightist Junta.' The New York 
Times, p.1. 
Cuevas, M. P. 2011. 'Las viudas de ventanas.' Revista Ya, 18 Jan 2011, Santiago, El 
Mercurio. 
Cuevas, M. P. 2013. 'Las paradojas de La Greda.' Revista Ya, 29 Oct 2013, Santiago, El 
Mercurio. 
Curry, A. 2011. 'The new upper class.' Archaeology, 64 (2), p. 1. 
Danús, H. 2007. Crónicas Mineras de Medio Siglo: 1950-2000, Santiago, RIL Editores. 
Danús V, D. V. 2007. Crónicas mineras de medio siglo, 1950-2000, RIL Editores. 
Das, V. 1983. 'Language of Sacrifice.' Man, 18 (3), pp. 445-462. 
Davis, J. H. 1988. The Guggenheims (1848-1988) : an American epic, New York, NY, 
Shapolsky Publishers. 
Davis, M. 1993. 'Dead West - Ecocide in Marlboro Country.' New Left Review,  (200), pp. 
49-73. 
Davis, M. 1998. 'Utah's toxic heaven.' Capitalism Nature Socialism, 9 (2), pp. 35-39. 
Davis, M. 2002. Dead cities, and other tales, New York, NY, New Press. Distributed by 
W.W. Norton. 
de Castro, E. V. 2011. 'Zeno and the Art of Anthropology: Of Lies, Beliefs, Paradoxes, 
and Other Truths.' Common Knowledge, 17 (1), pp. 128-145. 
 Coppered Lives 280
De Grazia, V. 2005. Irresistible empire : America's advance through twentieth-century 
Europe, Cambridge, Mass., Belknap Press of Harvard University Press. 
de la Cadena, M. 2010. 'Indigenous Cosmopolitics in the Andes: Conceptual Reflections 
beyond "Politics".' Cultural Anthropology, 25 (2), pp. 334-370. 
de la Rivera, J. 2011. 'Apoderados se organizan para definir nueva escuela La Greda.' 
El Mercurio de Valparaíso, 27 May 2011. Available: 
http://www.mercuriovalpo.cl/prontus4_noticias/site/artic/20110527/pags/2011052
7002101.html 
De Neve, G. 2009. 'Power, Inequality and Corporate Social Responsibility: The Politics 
of Ethical Compliance in the South Indian Garment Industry.' Economic and 
Political Weekly, XLIV (22), pp. 63-71. 
Del Fávero, G. & Katz, R. 1998. 'El sistema de generación de normas de calidad 
ambiental y de emisión.' Estudios Públicos,  (72), pp. 255-79. 
Délano, M. 2011. 'Chile reconoce a más de 40.000 víctimas de la dictadura de 
Pinochet.' El País, 20 August 2011. Available: 
http://elpais.com/diario/2011/08/20/internacional/1313791208_850215.html 
Deleuze, G. & Guattari, F. l. 1977 [1972]. Anti-Oedipus : capitalism and schizophrenia, 
New York, NY, Viking Press. 
Dereojo Comunicaciones 2013. nadasimple.todosimple: Hombres Verdes. 
Derri, S. 2011. 'ND Energy Development: Coal vs. Oil.' Prairie Independent, no. 5 
(November 2011), p. 1, Available: http://prairieindependent.com/issues/PI_2011-
11.pdf,  
Derrida, J. 1990. 'Some Statements and Truisms about Neologisms, Newisms, 
Postisms, Parasitisms, and other small Seismisms.' In: CARROLL, D. (ed.) The 
states of 'theory' : history, art, and critical discourse, New York, NY, Columbia 
University Press. 
Dewey, J. 2012 [1927]. The public and its problems : an essay in political inquiry, 
University Park, PA, Pennsylvania State University Press. 
Diez, L. 1949. Informe sobre la refinería electrolítica de cobre. Santiago: Caja de Crédito 
Minero. 
Diez, L. 1951. Informe sobre la refinería electrolítica de cobre para la Corporación de 
Fomento de la Producción, Santiago.   
Domínguez, J. 1955. Estudio comparativo para establecer una fundición de cobre en el 
centro de Chile. Santiago: Empresa Nacional de Fundiciones. 
Donahue, B. 1999. Reclaiming the commons : community farms & forests in a New 
England town, New Haven, CT, Yale University Press. 
Dreeson, D. R. 1978. Uranium Mill Tailings - Environmental Implications, LASL Mini-
Review, Los Alamos Scientific Laboratory.   
Drucker, P. 2002. 'The Discipline of Innovation.' Harvard Business Review, 80 (8), pp. 
67-72. 
Dumett, R. E. 2009. Mining tycoons in the age of empire, 1870-1945 : entrepreneurship, 
high finance, politics and territorial expansion, Farnham, England; Burlington, VT, 
Ashgate. 
Duxbury, J. M. & Zavala, Y. J. What are Safe Levels of Arsenic in Food and Soils?  
Symposium on the behavior of arsenic in aquifers, soils and plants: implications 
for management, 2005 Dhaka, Bangladesh. Centro Internacional de 
Mejoramiento de Maíz y Trigo and the United States Geological Survey. 
Earle, T., Ling, J., Uhnér, C., Stos-Gale, Z. & Melheim, L. 2015. 'The political economy 
and metal trade in Bronze Age Europe: understanding regional variability in 
terms of comparative advantages and articulations.' European Journal of 
Archaeology, 18 (4), pp. 633-657. 
Eckersley, R. 2004. The green state : rethinking democracy and sovereignty, 
Cambridge, MA, MIT Press. 
Edelstein, M. R. 1988. Contaminated communities : the social and psychological impacts 
of residential toxic exposure, Boulder, CO, Westview Press. 
 Coppered Lives 281
educarchile. 2007. 'La maestra que impulsó el descubrimiento de un cementerio de 
ballenas.' educarchile, 3 August 2007. Available: 
http://www.educarchile.cl/ech/pro/app/detalle?id=135641 
EFE. 2015. 'Festival Santiago a mil convocó a más de 500 mil personas este 2015.' La 
Tercera COPESA [Online], 19 January 2015. Available: 
http://www.latercera.com/noticia/cultura/2015/01/1453-613291-9-festival-
santiago-a-mil-convoco-a-mas-de-500-mil-personas-este-2015.shtml 
Ehn, P., Nilsson, E. M. & Topgaard, R. 2014. Making futures, Cambridge, MA, MIT 
Press. 
Eisenhower, D. D. 1961. 'Farewell Radio and Television Address to the American 
People, January 17, 1961.' The American Presidency Project, by Gerhard Peters 
and John T. Woolley, UCSB [Online]. Available: 
http://www.presidency.ucsb.edu/ws/index.php?pid=12086&st=&st1= 
El Mercurio. 1960. 'Editorial.' El Mercurio, 26 February 1960. 
El Mercurio. 1964. 'Editorial: Fundición de Cobre en Ventanas, un escalón más de 
progreso.' El Mercurio. 
El Mercurio. 2004. 'Familiares de DD.DD. conmovidos con hallazgo de rieles.' El 
Mercurio, 23 September 2004. Available: 
http://www.emol.com/noticias/nacional/2004/09/23/159289/familiares-de-dddd-
conmovidos-con-hallazgo-de-rieles.html 
El Mostrador. 2011a. 'Derivan a especialistas a 34 niños de la escuela La Greda 
afectados por patologías respiratorias.' El Mostrador, 28 July 2011. Available: 
http://www.elmostrador.cl/noticias/pais/2011/07/28/derivan-a-especialistas-a-34-
ninos-de-la-escuela-la-greda-afectados-por-patologias-respiratorias/ 
El Mostrador. 2011b. 'Escuela La Greda será clausurada tras confirmarse presencia de 
arsénico y plomo en los niños.' El Mostrador, 29 July 2011. Available: 
http://www.elmostrador.cl/noticias/pais/2011/07/29/escuela-la-greda-cerrara-
definitivamente-tras-confirmarse-presencia-de-arsenico-y-plomo-en-los-ninos/ 
El Mostrador. 2011c. 'Exámenes a escolares de La Greda detectaron baja presencia de 
plomo y arsénico en su organismo.' El Mostrador, 28 July 2011. Available: 
http://www.emol.com/noticias/nacional/2011/07/28/495028/examenes-a-
escolares-de-la-greda-detectaron-baja-presencia-de-plomo-y-arsenico-en-su-
organismo.html 
El Mostrador. 2011d. 'Toxicólogo y estudio a niños de escuela La Greda: "Hay que 
trasladar a toda la población".' 29 July 2011. Available: 
http://www.elmostrador.cl/noticias/pais/2011/07/29/toxicologo-y-estudio-a-ninos-
de-escuela-la-greda-hay-que-trasladar-a-toda-la-poblacion/ 
El Mostrador. 2012. 'Exhuman restos de trabajadores de Enami para constatar si 
murieron por exposición a metales pesados.' El Mostrador, 7 September 2012. 
Available: http://www.elmostrador.cl/noticias/pais/2012/09/07/exhuman-restos-
de-trabajadores-de-enami-ventanas-para-constatar-si-murieron-por-exposicion-
a-metales-pesados/ 
El Observador. 2009. 'Más de 120 ex obreros de Enami han muerto por contaminación.' 
El Observador. 
Endres, D. 2009. 'From wasteland to waste site: the role of discourse in nuclear power's 
environmental injustices.' Local Environment, 14 (10), pp. 917-937. 
Endres, D. 2012. 'Sacred Land or National Sacrifice Zone: The Role of Values in the 
Yucca Mountain Participation Process.' Environmental Communication-a Journal 
of Nature and Culture, 6 (3), pp. 328-345. 
Enghag, P. 2004. Encyclopedia of the elements : technical data, history, processing, 
applications, Weinheim, Wiley-VCH. 
Erhard, N. 2007. Moral habitat : ethos and agency for the sake of earth, Albany, NY, 
State University of New York Press. 
Erikson, K. 1976. Everything in its path : destruction of community in the Buffalo Creek 
flood, New York, NY, Simon and Schuster. 
 Coppered Lives 282
Escobar, A. 1995. Encountering development : the making and unmaking of the Third 
World, Princeton, NJ, Princeton University Press. 
Escobar, A. 2000. 'Beyond the search for a paradigm: Post-development and beyond.' 
Development, 43 (4), pp. 11-14. 
Escobar, A. 2008. Territories of difference : place, movements, life, redes, Durham, NC, 
Duke University Press. 
Escobar, A. 2011. 'Sustainability: Design for the pluriverse.' Development, 54 (2), pp. 
137-140. 
Escobar, A. 2012. Encountering development : the making and unmaking of the third 
world, Princeton, N.J., Princeton University Press. 
Esteva, G. 1992. 'Development.' In: SACHS, W. (ed.) The Development Dictionary: A 
Guide to Knowledge as Power, London, Zed Books. 
Euler, J. 2015. 'Defining the Commons: The Social Practice of Commoning as Core 
Determinant.' The City as a Commons: Reconceiving Urban Space, Common 
Goods and City Governance, 1st Thematic IASC Conference on Urban 
Commons, November 6-7, Bologna, Italy. Available: 
http://hdl.handle.net/10535/9950 
Farías, I. & Mützel, S. 2015. 'Culture and Actor Network Theory.' In: WRIGHT, J. D. (ed.) 
International Encyclopedia of the Social & Behavioral Sciences, 2nd Edition, 
Elsevier. 
Ferguson, J. 1994. The anti-politics machine : "development," depoliticization, and 
bureaucratic power in Lesotho, Cambridge; New York, Cambridge University 
Press. 
Fermandois, J. 2001. 'La Larga Marcha a la Nacionalización: El Cobre en Chile, 1945-
1971.' Jahrbuch für Geschichte Lateinamerikas, 38. 
Fermandois, J., Bustos, J. & Schneuer, M. J. 2009. 'Historia política del cobre, 1945-
2008.' Santiago, Centro de Estudios Bicentenario. 
Fernando Estenssoro S., T. 2013. 'La recepción del ambientalismo político por los 
comunistas y 
socialistas chilenos durante la Unidad Popular (1970-1973).' Revista Izquierdas,  (17), 
pp. 1-27. 
Feshback, M. & Friendly Jr., A. 1993. Ecocide in the USSR: Health And Nature Under 
Siege, New York, NY, BasicBooks. 
Findlay, J. M. & Hevly, B. W. 2011. Atomic frontier days : Hanford and the American 
West, Seattle, WA, Center for the Study of the Pacific Northwest in association 
with University of Washington Press. 
Fiscalía de Chile. 2013. 'Fiscal del caso ENAMI-Ventanas se reunió con las viudas del 
caso contaminación.' Ministerio Público de Chile, Fiscalías Región de Valparaíso 
[Online]. Available: 
http://www.fiscaliadechile.cl/Fiscalia/sala_prensa/noticias_regional_det.do?id=48
21 
Fiscalía de Chile. 2014. 'Última pericia a 5 exhumados en caso Enami-Ventanas: no 
tienen concentraciones anormales de metales pesados.' Ministerio Público de 
Chile, Fiscalías Región de Valparaíso [Online], 14 May 2014. Available: 
http://www.fiscaliadechile.cl/Fiscalia/fiscalias_valparaiso/noticias_det.do?id=6219 
Fischer, M. M. J. 2004. Mute dreams, blind owls, and dispersed knowledges : Persian 
poesis in the transnational circuitry, Durham, NC, Duke University Press. 
Fleming, P. & Jones, M. T. 2013. The end of corporate social responsibility : crisis & 
critique, London; Thousand Oaks, CA, SAGE. 
Folchi, M. 2003. 'La insustentabilidad del 'boom minero' chileno: política y medio 
ambiente, 1983-2003.' Ecología Política,  (26), pp. 23-49. 
Folchi, M. 2006. Historia ambiental de las labores de beneficio en la minería del cobre 
en Chile, siglos XIX y XX. Thesis. PhD, Universidad Autónoma de Barcelona. 
Folchi, M. 2010a. 'La Gestación de la Política Ambiental Minera Antes de la "Revolución 
Ambiental de los Noventa".' In: ALISTE, E. & URQUIZA, A. (eds.) Medio 
 Coppered Lives 283
Ambiente y Sociedad: Conceptos, metodologías y experiencias desde las 
ciencias sociales y humanas, Santiago, Chile, Ril Editores. 
Folchi, M. 2010b. '¿ Maldición o bendición de los recursos naturales? El caso de la 
minería del cobre en Chile, 1890-1950.' … presentada al 2º Congreso 
Latinoamericano de …. 
Foucault, M. 1984. 'Nietzsche, Genealogy, History.' In: RABINOW, P. (ed.) The Foucault 
Reader, New York, Pantheon Books. 
Foucault, M. 1994. Dits et écrits : 1954-1988, Paris, Editions Gallimard. 
Fox, J. 1999. 'Mountaintop Removal in West Virginia An Environmental Sacrifice Zone.' 
Organization & Environment, 12 (2), pp. 163-183. 
Frank, A. G. 1976. 'Economic Genocide in Chile: Open Letter to Milton Friedman and 
Arnold Harberger.' Economic and Political Weekly, 11 (24), pp. 880-888. 
Fuica, J. 2010. 'Puchuncaví, donde todos sospechan del aire.' La Tercera COPESA 
[Online], 20 November 2010. Available: 
http://diario.latercera.com/2010/11/20/01/contenido/pais/31-45362-9-puchuncavi-
donde-todos-sospechan-del-aire.shtml 
Gallardo, K. 2013. 'Inauguran nueva Escuela La Greda en Puchuncaví.' 24horas 
Televisión Nacional de Chile [Online], 30 Sep 2013. Available: 
http://www.24horas.cl/nacional/inauguran-nueva-escuela-la-greda-en-
puchuncavi-866026 
Gastó, J. M., Schmidt, E. & Trivelli, M. 1990. Medio ambiente: realidad o moda?, Centro 
de Estudios Publicos. 
Gaventa, J. 1980. Power and powerlessness : quiescence and rebellion in an 
Appalachian valley, Urbana, IL, University of Illinois Press. 
Coal country, 2009. Documentary film (85 minutes). Directed by Geller, P. Akron, OH;  
Laurel, MD: Evening Star Productions, distributed by Liaison Records, Inc.   
Gibran, K. 1996. The prophet, Hertfordshire, England, Wordsworth Editions. 
Gillou, V. 2012. 'Viuda por culpa de la contaminación: “Codelco está sordo, ciego y 
mudo”.' La Otra Voz, 26 April 2012. Available: http://www.laotravoz.cl/viuda-que-
perdio-a-su-marido-por-contaminacion-en-puchuncavi-codelco-esta-sordo-ciego-
y-mudo/ 
Girard, R. 1977. Violence and the sacred, Baltimore, MD, Johns Hopkins University 
Press. 
Glöser, S., Soulier, M. & Espinoza, L. A. T. 2013. 'Dynamic analysis of global copper 
flows. Global stocks, postconsumer material flows, recycling indicators, and 
uncertainty evaluation.' Environmental Science and Technology, 47 (12). 
González, E. 1953. Treinta años de rotarismo en Chile, Santiago, Rotary International. 
González, S. 1987. 'El impacto de fundiciones de minerales sobre las actividades 
agropecuarias.' IPA La Platina. 
González, S. 1992. 'Acumulación metálica en suelos del área bajo influencia de las 
chimeneas industriales de Ventanas (Provincia de Valparaíso, V Región).' 
Agricultura Técnica (Chile). 
Gonzalez, S. & Bergqvist, E. 1986. 'Evidencias de contaminacion con metales pesados 
en un sector del secano costero de la quinta region.' Agricultura Técnica, 46 (3), 
pp. 299-306. 
Goodman, M. K. & Sage, C. 2014. Food transgressions : making sense of contemporary 
food politics, Farnham, Surrey, England;  Burlington, VT, Ashgate. 
Goonan, T. G. 2005. Flows of selected materials associated with world copper smelting, 
United States Geological Survey, Reston, VA.   
Resultados exámenes a estudiantes de La Greda, 2011. Video (3 minutes). Directed by 
GOREVALPARAISO. Gobierno Regional de Valparaíso. Available: 
https://www.youtube.com/watch?v=9rw-RmnNskU  
Grace's Guide. 2015. 'Frederick S. Mallette' [Online]. Grace's guide to British Industrial 
History. Available: http://www.gracesguide.co.uk/Frederick_S._Mallette 
[Accessed 13 August 2015]. 
 Coppered Lives 284
Graham, P. 2006. 'How to be Silicon Valley.' Xtech Conference, Amsterdam, The 
Netherlands. Available: http://paulgraham.com/siliconvalley.html 
Grauman, M. W. 1978. 'Kennecott: Alaskan origins of a copper empire, 1900-1938.' The 
Western Historical Quarterly, 9 (2), pp. 197-211. 
Green, R. M. 1982. 'Abraham, Isaac, and the Jewish Tradition - an Ethical Reappraisal.' 
Journal of Religious Ethics, 10 (1), pp. 1-21. 
Greenhough, B. & Roe, E. 2010. 'From ethical principles to response-able practice.' 
Environment and Planning D: Society and Space,  (28), pp. 43-45. 
Griffith, W. 1974. 'An ecofreak for governor?' The New York Times, 27 October 1974, 
p.34. 
Grove, J. 2016. 'Opening the Debate, Jedediah Purdy: It is impossible to divorce nature 
from human influence. Can that influence be democratic?' Boston Review, 11 
January 2016. Available: http://bostonreview.net/forum/new-nature/jairus-grove-
jairus-grove-response-jedediah-purdy 
Grusin, E. R. 2015. The Nonhuman Turn, Minneapolis, MN, University of Minnesota 
Press. 
Gudynas, E. 2008. Heterodoxos : tensiones y posibilidades de las políticas sociales en 
los gobiernos progresistas de América del Sur, Montevideo, Coscoroba. 
Guignard, J. S. 2015. Pedaling the sacrifice zone : teaching, writing, & living above the 
Marcellus Shale the Sacrifice Zone, College Station, TX, Texas A&M University 
Press. 
Hache, É. & Latour, B. 2010. 'Morality or Moralism? An Exercise in Sensitization.' 
Common Knowledge, 16 (2), pp. 311-330. 
Haff, P. 2014. 'Humans and technology in the Anthropocene: six rules.' The 
Anthropocene Review, 1 (2), pp. 126-136. 
Halbertal, M. 2012. On Sacrifice, Princeton, NJ, Princeton University Press. 
Haraway, D. 1988. 'Situated Knowledges - the Science Question in Feminism and the 
Privilege of Partial Perspective.' Feminist Studies, 14 (3), pp. 575-599. 
Haraway, D. 2015. 'Anthropocene, Capitalocene, Plantationocene, Chthulucene: Making 
Kin.' Environmental Humanities,  (6), pp. 159-165. 
Haraway, D. J. 2016. Staying with the trouble : making kin in the Chthulucene, Durham, 
NC, Duke University Press. 
Harmsen, J. H. M., Roes, A. L. & Patel, M. K. 2013. 'The impact of copper scarcity on 
the efficiency of 2050 global renewable energy scenarios.' Energy,  (50), pp. 62-
73. 
Harvey, D. 1974. 'What Kind of Geography for What Kind of Public Policy.' Transactions 
of the Institute of British Geographers,  (63), pp. 18-24. 
Harvey, D. 1981. 'The Spatial Fix - Hegel, Von Thunen, and Marx.' Antipode, 13 (3), pp. 
1-12. 
Harvey, D. 1989. The condition of postmodernity : an enquiry into the origins of cultural 
change, Oxford, England; Cambridge, MA, Blackwell. 
Hawkins, G. 2009. 'The politics of bottled water: assembling bottled water as brand, 
waste and oil.' Journal of Cultural Economy, 2 (1-2), pp. 183-195. 
Hawkins, G., Potter, E. & Race, K. 2015. Plastic water : the social and material life of 
bottled water, Cambridge, MA, MIT Press. 
Hedges, C. & Sacco, J. 2012. Days of destruction, days of revolt, New York, NY, Nation 
Books. 
Hepp, A. 2011. 'Mediatization, Media Technologies and the ‘Moulding Forces’ of the 
Media.' Annual International Communication Association Conference, Boston, 
MA.  
Hibbard, K. A., Crutzen, P. J., Lambin, E. F., Liverman, D., Mantua, N. J., McNeill, J. R., 
Messerli, B. & Steffen, W. 2006. 'Decadal interactions of humans and the 
environment.' In: COSTANZA, R., GRAUMLICH, L. & STEFFEN, W. L. (eds.) 
Sustainability or collapse? An integrated history and future of people on earth. 
 Coppered Lives 285
Dahlem Workshop Reports, Cambridge, MA, MIT Press in cooperation with 
Dahlem University Press. 
Hicks, L. 1974. 'Statement of Ms. Laney Hicks, Northern Plains Representatives, Sierra 
Club on the Draft Environmental Impact Statement, Eastern Powder River Coal 
Basin of Wyoming.' Development of coal resources in the Eastern Powder River 
Coal Basin of Wyoming : final environmental statement (Volume 6), Cheyenne, 
Wyoming, Bureau of Land Management, United States Department of the 
Interior. 
Holme, R. & Watts, P. 2000. Corporate social responsibility: making good business 
sense, World Business Council for Sustainable Development, Geneva.   
Hong, S., Candelone, J.-P., Patterson, C. C. & Boutron, C. F. 1996. 'History of ancient 
copper smelting pollution during Roman and Medieval times recorded in 
Greenland ice.' Science, 272 (5259), pp. 246-249. 
Hornborg, A. 2015. 'The Political Ecology of the Technocene: Uncovering Ecologically 
Unequal Exchange in the World-System.' In: HAMILTON, C., GEMENNE, F. & 
BONNEUIL, C. (eds.) The anthropocene and the global environmental crisis 
rethinking modernity in a new epoch, London, Routledge. 
Hornborg, A. 2016. 'Land, Energy, and Value in the Technocene.' In: HORNBORG, A. 
(ed.) Global magic : technologies of appropriation from ancient Rome to Wall 
Street, New York, NY, Palgrave Macmillan. 
Hosford, W. F. 2013. Elementary materials science, Materials Park, OH, ASM 
International. 
Hubert, H. & Mauss, M. 1964. Sacrifice: its nature and function, Chicago, IL, University 
of Chicago Press. 
Hughes, S. 2000. Copperopolis : landscapes of the early industrial period in Swansea, 
Aberystwyth, Ceredigion, Royal Commission on the Ancient and Historical 
Monuments of Wales. 
Huneeus, C. 2001. El régimen de Pinochet, Santiago, Editorial Sudamericana. 
Ibañez, A. 1992. 'Paipote, donde se fundieron la minería y el Estado moderno.' In: 
O'BRIEN, J. (ed.) Fundición y territorio: reflexiones históricas sobre los orígenes 
de la Fundición Paipote, Santiago, ENAMI. 
Ibáñez, M. 2010. Contaminación atmosférica y consultas a urgencia por enfermedad 
respiratoria infantil : un acercamiento a la relación en su distribución comunas de 
Quintero y Puchuncaví, Región de Valparaíso período 1999-2008. Thesis. 
Geography, Pontificia Universidad Católica de Chile. 
Icelandic Association of Aluminium Producers. 2015. 'Clean energy' [Online]. Available: 
http://en.samal.is/umhverfid/hrein-orka/ [Accessed 12 June 2015]. 
ICIJ 2015. Evicted and abandoned: the World Bank's broken promise to the poor, The 
International Consortium of Investigative Journalism, Washington DC. Available: 
https://www.icij.org/project/world-bank  
ICSG 2014. The world copper factbook 2014, International Copper Study Group, Lisbon. 
Available: http://www.icsg.org/index.php/component/jdownloads/finish/170/1997  
Illich, I. 1973. Tools for conviviality, New York, NY, Harper & Row. 
Illich, I. 2010. 'Needs.' In: SACHS, W. (ed.) The development dictionary : a guide to 
knowledge as power, London; New York, Zed Books. 
INDH 2011. Informe Anual 2011: Situación de los Derechos Humanos en Chile, Instituto 
Nacional de Derechos Humano, Santiago. Available: 
http://bibliotecadigital.indh.cl/bitstream/handle/123456789/38/informe-anual-
2011.pdf?sequence=1  
INE 2002. Comunas: población estimada al 30 de junio por sexo y edad simple 2002-
2020. Base de datos, Demográficas y Vitales, Instituto Nacional de Estadísticas. 
Available: 
http://www.ine.cl/canales/chile_estadistico/familias/demograficas_vitales.php  
Ingold, T. 2011. Being alive : essays on movement, knowledge and description, London; 
New York, Routledge. 
 Coppered Lives 286
Iversen, K. 2012. Full body burden : growing up in the nuclear shadow of Rocky Flats, 
New York, NY, Crown Publishers. 
Jacobson, J. L. 1988. Environmental refugees: a yardstick of habitability, Washington, 
DC, Worldwatch Institute. 
Jamett, J. 2010. Oficio Ordinario N° 1603, SEREMI Salud, V Región, Valparaíso.   
Jamett, J. 2011. Oficio Ordinario N° 1448, SEREMI Salud, V Región, Valparaíso.   
When the Landscape is Quiet Again, 2014. Documentary film (57 minutes). Directed by 
Jenkinson, C. & Swenson, D. Makoché Studios, The Dakota Institute. Available: 
https://vimeo.com/98690375  
Jobet, J. C. s. 1951. Ensayo crítico del desarrollo económico-social de Chile, Santiago,, 
Editorial Universitaria. 
Junta de Gobierno 1978. Acta 359, Biblioteca del Congreso Nacional.   
Junta de Gobierno 1981. Acta 33, Biblioteca del Congreso Nacional.   
Karczewska, A., Mocek, A., Goliński, P. & Mleczek, M. 2015. 'Phytoremediation of 
copper- contaminated soil.' In: ANSARI, A. A., GILL, S. S., GILL, R., LANZA, G. 
R. & NEWMAN, L. (eds.) Phytoremediation, Springer International Publishing. 
Keefe, A. 2015. 'Comparative Perspectives Symposium Politics of the Sensing Subject: 
Gender, Perception, Art Introduction: The Affective Encounter.' Signs, 40 (2), pp. 
277-280. 
Klein, N. 2014. This changes everything : capitalism vs. the climate, New York, NY, 
Simon & Schuster. 
Klein, N. 2015. 'Imagining a Future Without Sacrifice Zones: Othering and the Climate 
Crisis.' Othering & belonging : a national conference, 26 April, Oakland, CA.  
Kossoff, D., Dubbin, W. E., Alfredsson, M., Edwards, S. J., Macklin, M. G. & Hudson-
Edwards, K. A. 2014. 'Mine tailings dams: characteristics, failure, environmental 
impacts, and remediation.' Applied Geochemistry,  (51), pp. 229-245. 
Kozlov, M. V. & Zvereva, E. L. 2006. 'Industrial barrens: extreme habitats created by 
non-ferrous metallurgy.' In: AMILS, R., ELLIS-EVANS, C. & HINGHOFER-
SZALKAY, H. (eds.) Life in Extreme Environments, Dordrecht, The Netherlands, 
Springer. 
Kroll-Smith, J. S. & Couch, S. R. 1990. The real disaster is above ground : a mine fire & 
social conflict, Lexington, KY, University Press of Kentucky. 
Krook, J. & Baas, L. 2013. 'Getting serious about mining the technosphere: a review of 
recent landfill mining and urban mining research.' Journal of Cleaner Production,  
(55), pp. 1-9. 
Krupar, S. R. 2012. 'Transnatural ethics: revisiting the nuclear cleanup of Rocky Flats, 
CO, through the queer ecology of Nuclia Waste.' cultural geographies, 19 (3), pp. 
303-327. 
Kuletz, V. 1998. The tainted desert : environmental ruin in the American West, New 
York, NY, Routledge. 
Kuletz, V. 2001. 'Invisible Spaces, Violent Places: Cold War Nuclear and Militarized 
Landscapes.' In: PELUSO, N. L. & WATTS, M. (eds.) Violent environments, 
Ithaca, NY, Cornell University Press. 
La Corporación Parque por la Paz Villa Grimaldi. 'La primera huelga de hambre en 
dictadura: cuando los presos políticos denunciaron el montaje de los 119 en 
Puchuncaví' [Online]. Available: http://villagrimaldi.cl/sin-categoria/la-primera-
huelga-de-hambre-en-dictadura-cuando-los-presos-politicos-denunciaron-el-
montaje-de-los-119-en-puchuncavi/ [Accessed 2015]. 
La Estrella. 2011. 'Por fin se sabrá si los niños de La Greda están intoxicados con 
metales pesados.' La Estrella de Valparaíso, 27 May 2011. Available: 
http://www.estrellavalpo.cl/prontus4_noticias/site/artic/20110527/pags/20110527
001123.html 
La Prensa. 2007. 'Una profesora y sus alumnos hallaron un cementerio prehistórico de 
ballenas.' Diario La Prensa, 24 June 2007. Available: 
 Coppered Lives 287
http://www.laprensa.com.ar/cienciasalud/255579-Una-profesora-y-sus-alumnos-
hallaron-un-cementerio-prehistorico-de-ballenas.note.aspx 
La Tercera. 2011. 'Corte revoca cierre de fundición de Codelco Ventanas.' La Tercera, 1 
April 2011. Available: 
http://diario.latercera.com/2011/04/01/01/contenido/pais/31-64259-9-corte-
revoca-cierre-de-fundicion-de-codelco-ventanas.shtml 
Langner, B. E. 2011. Understanding copper : technologies, markets, business, Winsen, 
Glockenheide. 
Las mujeres de Villa Grimaldi. 2007. 'Testimonio: rieles de bahía de Quinteros.' 4 May 
2007. Available: http://mujeresdevillagrimaldi.blogia.com/2007/050501-
testimonio-rieles-bahia-de-quinteros.php 
Latour, B. 1988. The pasteurization of France, Cambridge, MA, Harvard University 
Press. 
Latour, B. 1993. We have never been modern, Cambridge, MA, Harvard University 
Press. 
Latour, B. 1999. Pandora's hope : essays on the reality of science studies, Cambridge 
MA, Harvard University Press. 
Latour, B. 2004a. 'How to Talk About the Body? The Normative Dimension of Science 
Studies.' Body & Society, 10 (2-3), pp. 205-229. 
Latour, B. 2004b. Politics of Nature: How to Bring Science into Democracy, Cambridge, 
MA, Harvard University Press. 
Latour, B. 2004c. 'Whose Cosmos, Which Cosmopolitics? Comments on the Peace 
Terms of Ulrich Beck.' Common Knowledge, 10 (3), pp. 450-462. 
Latour, B. 2004 [1999]. Politics of nature : how to bring the sciences into democracy, 
Cambridge, MA, Harvard University Press. 
Latour, B. 2007. 'Turning around politics: A note on Gerard de Vries' paper.' Social 
Studies of Science, 37 (5), pp. 811-820. 
Latour, B. 2013. An inquiry into modes of existence : an anthropology of the moderns, 
Cambridge, MA, Harvard University Press. 
Latour, B. 2014. 'On some of the affects of capitalism.' Lecture, 26 February, Royal 
Academy, Copenhagen. Available: http://www.bruno-
latour.fr/sites/default/files/136-AFFECTS-OF-K-COPENHAGUE.pdf 
Latour, B. & Woolgar, S. 1979. Laboratory life : the social construction of scientific facts, 
Beverly Hills, CA, Sage Publications. 
Law, J. 1987. 'On the Social Explanation of Technical Change - the Case of the 
Portuguese Maritime Expansion.' Technology and Culture, 28 (2), pp. 227-252. 
Law, J. 1990. 'Introduction monsters, machines and sociotechnical relations1, The 
Sociological Review Volume 38, Issue S1.' The Sociological Review. Available: 
http://onlinelibrary.wiley.com/doi/10.1111/j.1467-954X.1990.tb03346.x/abstract 
Law, J. 2004. After method : mess in social science research, London; New York, 
Routledge. 
Law, J. 2009. 'Actor Network Theory and Material Semiotics.' In: TURNER, B. S. (ed.) 
The New Blackwell Companion to Social Theory, London, Blackwell Publishing. 
Law, J. 2011. 'What’s Wrong with a One-World World.' Presentation, 19 September, 
Center for the Humanities, Wesleyan University, Middletown, CT. Available: 
http://www.heterogeneities.net/publications/Law2011WhatsWrongWithAOneWorl
dWorld.pdf 
Lawner, M. 2013. La demolición de un sueño. Available: 
http://www.londres38.cl/1937/articles-95140_recurso_2.pdf  
Leopold, A., Schwartz, C. W. & Leopold, A. 1966. A Sand County almanac. With other 
essays on conservation from Round River., New York, NY, Oxford University 
Press. 
Lepe, N. 2015. '"Santiago en 100 Palabras" recibe más de 44 mil historias en su versión 
2015.' Publimetro, 23 March 2015. Available: 
 Coppered Lives 288
http://www.publimetro.cl/nota/cronica/santiago-en-100-palabras-recibe-mas-de-
44-mil-historias-en-su-version-2015/xIQocw!j2GlGoHYQ142w/ 
Lerner, S. 2005. Diamond : a struggle for environmental justice in Louisiana's chemical 
corridor, Cambridge, MA, MIT Press. 
Lerner, S. 2010. Sacrifice zones : the front lines of toxic chemical exposure in the United 
States, Cambridge, MA, MIT Press. 
Levine, A. 1982. Love Canal : science, politics, and people, Lexington, MA, Lexington 
Books. 
Lewis, H. M., Johnson, L. & Askins, D. 1978. Colonialism in modern America : the 
Appalachian case, Boone, NC, Appalachian Consortium Press. 
Lewis, S. L. & Maslin, M. A. 2015. 'Defining the Anthropocene.' Nature, 519 (7542), pp. 
171-180. 
Lincoln, Y. S. & Guba, E. G. 2005. 'Paradigmatic controversies, contradictions, and 
emerging influences.' In: DENZIN, N. K. & LINCOLN, Y. S. (eds.) The SAGE 
handbook of qualitative research, Thousand Oaks, CA, SAGE. 
Linebaugh, P. 2014. Stop, Thief!: The Commons, Enclosures, and Resistance, Oakland, 
CA, PM Press. 
Loeb, P. 2007. Moving mountains : how one woman and her community won justice 
from big coal, Lexington, KY, University Press of Kentucky. 
Lorimer, J. 2012. 'Multinatural geographies for the Anthropocene.' Progress in Human 
Geography, 36 (5), pp. 593-612. 
Madariaga, C. & Brinkmann, B. 2006. Del cuerpo y sus sucesivas muertes: identidad y 
retraumatización particularidades del proceso de exhumaciones vivido en Chile, 
Santiago de Chile: CINTRAS, Serie Monografías, CINTRAS, Centro de Salud 
Mental y Derechos Humanos, Santiago.   
Mah, A. 2012. Industrial ruination, community, and place : landscapes and legacies of 
urban decline, Toronto, ON, University of Toronto Press. 
Malin, S. A. 2015. The price of nuclear power : uranium communities and environmental 
justice, New Brunswick, NJ, Rutgers University Press. 
Mallette, F. S. 1955. Problems and control of air pollution; proceedings of the First 
International Congress on Air Pollution held in New York City, March 1-2, 1955, 
New York,, Reinhold Pub. Corp. 
Mallette, F. S. 1956. 'Legislation on air pollution.' Public Health Reports, 71 (11), pp. 
1069-1074. 
Manosalva, J. 2013a. '7 intoxicados en La Greda habrían sido afectados por 
emanaciones en planta de AES Gener.' BioBioChile, 9 Oct 2013. Available: 
http://www.biobiochile.cl/noticias/2013/10/09/la-greda-siete-personas-estarian-
intoxicadas-en-consultorio-de-las-ventanas.shtml 
Manosalva, J. 2013b. 'Codelco deberá pagar 164 millones de pesos a querellantes por 
intoxicación en escuela La Greda.' BioBIoChile, 17 Sep 2013. Available: 
http://www.biobiochile.cl/noticias/2013/09/17/codelco-debera-pagar-164-
millones-de-pesos-a-querellantes-por-intoxicacion-en-escuela-la-greda.shtml 
Maraniss, D. & Weisskopf, M. 1987a. 'Jobs and Illness in Petrochemical Corridor.' The 
Washington Post (1974-Current file), 1987 Dec 22, p.A1. 
Maraniss, D. & Weisskopf, M. 1987b. 'Jobs and Illness in Petrochemical Corridor: In 
Louisiana, Pollution Is Familiar but Pattern of Disease Is New Residents Tally 
Cancer Cases, Miscarriages Prosperity, Illness and a Common Thread of 
Pollution.' The Washington Post, 22 December, p.A1. 
Marres, N. 2010. 'Front-staging Nonhumans: Publicity as a Constraint on the Political 
Activity of  
Things.' In: BRAUN, B. & WHATMORE, S. J. (eds.) Political matter : technoscience, 
democracy, and public life, Minneapolis, MN, University of Minnesota Press. 
Martínez, G. 1992. 'Paipote: el difícil itiinerario de una fundición nacional.' In: O'BRIEN, 
J. (ed.) Fundición y territorio: reflexiones históricas sobre los orígenes de la 
Fundición Paipote, Santiago, ENAMI. 
 Coppered Lives 289
Martinez, R. 2007. 'Chilean teenagers find trove of whale fossils.' Reuters, 29 June 
2007. Available: http://www.reuters.com/article/us-chile-whales-
idUSN2741808920070629 
Martínez Villarreal, J. 2011. 'Central Ventanas y la convivencia diaria con sectores 
industriales.' Plataforma Urbana, 1 April 2011. Available: 
http://www.plataformaurbana.cl/archive/2011/04/01/central-ventanas-y-la-
convivencia-diaria-con-sectores-industriales/ 
Masco, J. 2004a. 'Desert Modernism.' Cabinet Magazine,  (no. 13, Spring 2004), 
Available: http://www.cabinetmagazine.org/issues/13/masco.php,  
Masco, J. 2004b. 'Mutant Ecologies: Radioactive Life in Post–Cold War New Mexico.' 
Cultural Anthropology, 19 (4), pp. 517-550. 
Masco, J. 2006. The nuclear borderlands : the Manhattan Project in post-Cold War New 
Mexico, Princeton, NJ, Princeton University Press. 
Massey, D. B. 2005. For space, London; Thousand Oaks, CA, SAGE. 
Maturana, H. R. & Varela, F. J. 1992 [1984]. The tree of knowledge : the biological roots 
of human understanding, Boston, New York, Shambhala. Distributed in the U.S. 
by Random House. 
Matus Acuña, J. P., Orellana Cruz, M., Castillo Sánchez, M. & Ramírez Guzmán, M. C. 
2003. 'Análisis dogmático del derecho penal ambiental chileno, a la luz del 
derecho comparado y las obligaciones contraídas por Chile en el ámbito del 
derecho internacional: conclusiones y propuesta legislativa fundada para una 
nueva protección penal del medio ambiente en Chile.' Ius et Praxis, 9 (2), pp. 11-
57. 
Maureira, A. & Ruiz, P. 2012. La contribución del diálogo social para cambiar las 
prácticas laborales y la forma de producción en la Fundición y Refinería de 
Ventanas en la década de los noventa en Chile: Lecciones y aprendizajes para 
promover los empleos verdes en las industrias ambientalmente sensibles, 
Documentos de Trabajo, Internaional Labour Organisation, Santiago.   
McCarthy, J. 2005. 'Commons as counterhegemonic projects.' Capitalism Nature 
Socialism, 16 (1), pp. 9-24. 
The Four Corners: A National Sacrifice Area, 1983. Documentary film (59 Minutes). 
Directed by McLeod, C. Sacred Land Film Project of Earth Island Institue.   
McManus, P., Albrecht, G. & Graham, R. 2014. 'Psychoterratic geographies of the Upper 
Hunter region, Australia.' Geoforum,  (51), pp. 58-65. 
Mehmood, A. & Parra, C. 2013. 'Social innovation in an unsustainable world.' In: 
MOULAERT, F., MACCALLUM, D., MEHMOOD, A. & HAMDOUCH, A. (eds.) 
The International Handbook on Social Innovation: Collective Action, Social 
Learning and Transdisciplinary Research, Cheltenham, UK and Northampton, 
MA, Edward Elgar Publishing. 
Meller, P. 1990. 'Una perspectiva de largo plazo del desarrollo económico chileno, 1880-
1990.' Magnus Blomstróm y Patricio Meller (coords), Trayectorias divergentes. 
Comparación de un siglo de desarrollo económico latinoamericano y 
escandinavo, Santiago, CIEPLAN-Hachette. 
Middleton, J. T. & Mallette, F. S. 1956. Informe sobre la investigación realizada para la 
Empresa Nacional de Fundiciones. Carpeta Enami Mina Fundición Ventanas 
(C6146): SERNAGEOMIN. 
Mignolo, W. 2011. The darker side of Western modernity : global futures, decolonial 
options, Durham, NC, Duke University Press. 
Millán, A. 2006. La minería metálica en Chile en el siglo XX, Santiago, Editorial 
Universitaria. 
MINEDUC 2005. 'La Greda, una Escuela Saludable con Certificación Ambiental.' 
Revista Educación Ambiental, no. 4 (Julio 2005), p. 54, Santiago, Ministerio de 
Educación, Gobierno de Chile. 
Minería Chilena 1981. 'Economista Sergio Melnick de Odeplan: "Por principio nos 
oponemos a aumentar la inversión del Estado".' Minería Chilena,  (April). 
 Coppered Lives 290
Minería Chilena. 2011. 'Cobre, la apuesta global de Anglo American.' Minería Chilena 
Editec [Online], 28 April 2011. Available: http://www.mch.cl/reportajes/cobre-la-
apuesta-global-de-anglo-american-2/ 
Ministerio de Agricultura 1968. Providencias con antecedentes. Santiago: Archivo 
Nacional de la Administración. 
Ministerio de Minería 1957. Providencias con antecedentes. Santiago: Archivo Nacional 
de la Administración. 
Ministerio de Minería 1967. Providencias con antecedentes. Santiago: Archivo Nacional 
de la Administración. 
Ministerio de Minería 1974. Providencias con antecedentes. Santiago: Archivo Nacional 
de la Administración. 
Ministerio de Minería 1976. Providencias con antecedentes. Santiago: Archivo Nacional 
de la Administración. 
Miranda, L. 2011a. 'El drama de los mineros contaminados de la Fundición Ventanas.' 
La Estrella de Valparaíso, 1 July 2011. Available: 
http://www.soychile.cl/Santiago/Sociedad/2011/07/01/24409/Exclusiva-El-drama-
de-los-mineros-contaminados-de-la-Fundicion-Ventanas.aspx 
Miranda, L. 2011b. 'Hablan las viudas de “Los hombres verdes” contaminados en 
Ventanas.' La Estrella de Valparaíso, 2 July 2011. Available: 
http://www.soychile.cl/Santiago/Sociedad/2011/07/02/24568/Hablan-las-viudas-
de-Los-hombres-verdes-contaminados-en-Ventanas.aspx 
Mitchell, T. 2013. Carbon democracy : political power in the age of oil, London, Verso. 
Mol, A. 1999. 'Ontological Politics: A Word and Some Questions.' In: LAW, J. & 
HASSARD, J. (eds.) Actor Network Theory and After, Oxford, Wiley-Blackwell. 
Mol, A. 2002. The body multiple : ontology in medical practice, Durham, NC, Duke 
University Press. 
Molotsky, I. 1983. 'Funds for Film Disputed.' The New York Times, 10 Nov 1983, p.C24. 
Moore, J. W. 2016. Anthropocene or capitalocene? : nature, history, and the crisis of 
capitalism, Oakland, CA, PM Press. 
Moran, T. H. 1975. Multinational corporations and the politics of dependence : copper in 
Chile, Princeton, NJ, Princeton University Press. 
Morin, B. J. 2013. The legacy of American copper smelting : industrial heritage versus 
environmental policy, Knoxville, TN, University of Tennessee Press. 
Morrone, M. & Buckley, G. L. 2011. Mountains of injustice : social and environmental 
justice in Appalachia, Athens, OH, Ohio University Press. 
Moulian, R. 1988. 'Diluvio Ácido: Contaminación en Ventanas.' APSI, XIII (308), pp. 22-
25. 
Movimiento Comunidades por el Derecho a la Vida 2013. Ventana y los DDHH. 
Muradian, R., Folchi, M. & Martinez-Alier, J. 2004. '"Remoteness" and environmental 
conflicts: some insights from the political ecology and economic geography of 
copper.' International Journal of Sustainable Development, 7 (3), pp. 321-339. 
Museo de la Memoria y los Derechos Humans. [1975]-a. 'Colgante de cobre' [Online]. 
Archivo de Fondos y Colecciones. Available: 
http://www.archivomuseodelamemoria.cl/index.php/43512;isad [Accessed 2015]. 
Museo de la Memoria y los Derechos Humans. [1975]-b. 'Repujado en cobre' [Online]. 
Archivo de Fondos y Colecciones. Available: 
http://www.archivomuseodelamemoria.cl/index.php/77644;isad [Accessed 2015]. 
Museo de la Memoria y los Derechos Humans. [1975]-c. 'Repujado en cobre Melinka' 
[Online]. Archivo de Fondos y Colecciones. Available: 
http://www.archivomuseodelamemoria.cl/index.php/53713;isad [Accessed 2015]. 
Myers, N. 2016. Photosynthesis, Lexicon for an Anthropocene Yet Unseen series, 
Theorizing the Contemporary, Cultural Anthropology website. Available: 
http://culanth.org/fieldsights/790-photosynthesis  
Narchi, N. E. 2015. 'Environmental Violence in Mexico: A Conceptual Introduction.' Latin 
American Perspectives, 42 (5), pp. 5-18. 
 Coppered Lives 291
National Mining Association. 2015. 'Per capita consumption of minerals 2014' [Online]. 
Washington DC. Available: http://www.nma.org/pdf/m_consumption.pdf 
[Accessed 11 June 2015]. 
National Research Council (U.S.), Study Committee on the Potential for Rehabilitating 
Lands Surface Mined for Coal in the Western United States & Ford Foundation 
1974. Rehabilitation potential of western coal lands; a report to the Energy Policy 
Project of the Ford Foundation, Cambridge, MA, Ballinger. 
NBC. 2013. 'Broken lives of Fukushima.' NBC News NBC [Online], 3 October 2013. 
Available: http://www.nbcnews.com/slideshow/news/broken-lives-of-fukushima-
53174408/ 
Neuenschwander, C. 1955. Nuevas fundiciones de minerales y refinería electrolítica. 
Empresa Nacional de Fundiciones. 
Nimmo, R. 2010. Milk, modernity and the making of the human : purifying the social, 
London; New York, Routledge. 
Nimmo, R. 2011. 'Actor-network theory and methodology: social research in a more-
than-human world.' Methodological Innovations Online, 6 (3), pp. 108-119. 
Nixon, R. 1973. 'Address to the Nation About National Energy Policy, 25 November 
1973.' The American Presidency Project, by Gerhard Peters and John T. 
Woolley, UCSB [Online]. Available: 
http://www.presidency.ucsb.edu/ws/?pid=4051 
Nixon, R. 2011. Slow violence and the environmentalism of the poor, Cambridge, MA, 
Harvard University Press. 
Norgaard, R. B. 2013a. 'The Econocene and the delta.' San Francisco Estuary and 
Watershed Science, 11 (3). 
Norgaard, R. B. 2013b. 'Escaping Economism, Escaping the Econocene.' In: 
SCHNEIDEWIND, U., SANTARIUS, T. & HUMBURG, A. (eds.) Economy of 
Sufficiency: Essays on wealth in diversity, enjoyable limits and creating 
commons, Wuppertal, Wuppertal Institute for Climate, Environment and Energy. 
O'Brien, M. 1981. The politics of reproduction, Boston, MA, Routledge & Kegan Paul. 
O'Brien, T. F. 1989. '"Rich beyond the dreams of avarice": the Guggenheims in Chile.' 
The Business History Review, 63 (1), pp. 122-159. 
O'Ryan, R. & Larraguibel, L. 2000. 'Contaminación del aire en Santiago: estado actual y 
soluciones.' Perspectivas en Política, Economía y Gestión, 4 (1), pp. 153-191. 
Observadores de Derechos Humanos 2013. Informe De Observación: Puerto Ventanas 
- Puchuncaví, Región De Valparaiso, Casa Memoria José Domingo Cañas, 
Santiago. Available: http://www.observadoresddhh.org/wp-
content/uploads/2013/04/2013-02-28-Informe-visita-Puerto-Ventana.pdf  
Oceana. 2012a. '¡No más zonas de sacrificio!' [Online]. Oceana Chile. Available: 
http://act.oceana.org/letter/l-sao-zonasdesacrificio/ [Accessed 2015]. 
Oceana 2012b. Recomendaciones de Oceana para abordar la situación de 
contaminación en Puchuncaví y Quintero, Santiago. Available: 
http://chile.oceana.org/sites/default/files/sao/Oceana_-
_Recomendaciones_para_Comision_Investigadora_de_Situacion_de_Puchunca
vi_y_Quintero_FINAL.pdf.   
Oceana. 2012c. 'Zonas de Sacrificio: Bañistas en la playa de Ventanas' [Online]. 
Available: http://chile.oceana.org/zonas-de-sacrificio-ba%C3%B1istas-en-la-
playa-de-ventanas [Accessed 2015]. 
Oceana. 2012d. 'Zonas de Sacrificio: Fotografías contaminación en Puerto Ventanas' 
[Online]. Available: http://chile.oceana.org/zonas-de-sacrificio-
fotograf%C3%ADas-contaminaci%C3%B3n-en-puerto-ventanas [Accessed 
2015]. 
Zonas de Sacrificio: Ventanas, 2012e. Video (2 minutes). Directed by Oceana. 
Available: https://vimeo.com/40473561  
 Coppered Lives 292
Oceana. 2014. 'Photos: Oil Spill in Chile’s Quintero Bay Affects Local Wildlife, Fisheries.' 
2 October 2014. Available: http://oceana.org/blog/2014/10/photos-oil-spill-in-
chile-s-quintero-bay-affects-local-wildlife-fisheries 
OECD 2005. Environmental Performance Review of Chile: Conclusions and 
Recommendations, OECD Working Party on Environmental Performance and 
the UN Economic Commission for Latin America and the Caribbean.   
OEI. 2013. 'Ministra Schmidt inaugura nueva escuela La Greda en la región de 
Valparaíso' [Online]. Organización de Estados Iberoamericanos. Available: 
http://www.oei.es/noticias/spip.php?article12999&debut_5ultimasOEI=25 
[Accessed 12 March 2015]. 
Oliveira, G. & Hecht, S. 2016. 'Sacred groves, sacrifice zones and soy production: 
globalization, intensification and neo-nature in South America.' The Journal of 
Peasant Studies, 43 (2), pp. 251-285. 
Organization, W. H. 1964. Contaminantes de la atm&apos;osfera: informe de un Comité 
de Expertos de la OMS [se reuni&apos;o en Ginebra del 15 al 21 de octubre de 
1963]. 
Ostrom, E. 1990. Governing the commons : the evolution of institutions for collective 
action, Cambridge; New York, Cambridge University Press. 
Palecek, M. & Risjord, M. 2013. 'Relativism and the Ontological Turn within 
Anthropology.' Philosophy of the Social Sciences, 43 (1), pp. 3-23. 
Palmer, M. A., Bernhardt, E. S., Schlesinger, W. H., Eshleman, K. N., Foufoula-
Georgiou, E., Hendryx, M. S., Lemly, A. D., Likens, G. E., Loucks, O. L., Power, 
M. E., White, P. S. & Wilcock, P. R. 2010. 'Mountaintop Mining Consequences.' 
Science, 327 (5962), pp. 148-149. 
Parikka, J. 2014. The anthrobscene, Minneapolis, MA, University of Minnesota Press. 
Patel, R. 2013. 'The Misanthropocene?' Earth Island Journal, 28 (1), pp. 21-21. 
Pérez, M. d. l. Á. 1993. 'Normas de calidad ambiental: algunas consideraciones 
constitucionales y legales.' In: KATZ B, R., DEL FÁVERO, G. & ILLANES, J. P. 
(eds.) Medio ambiente en desarrollo : bases sociales, económicas, biológicas y 
jurídicas para abordar los problemas de contaminación ambiental en Chile, 
Santiago, Centro de Estudios Públicos. 
Pérez, M. E. 2011a. 'Escuela de La Greda no tiene terreno definitivo para trasladarse.' 
La Tercera, 27 July 2011. Available: 
http://diario.latercera.com/2011/07/27/01/contenido/pais/31-77918-9-escuela-de-
la-greda-no-tiene-terreno-definitivo-para-trasladarse.shtml 
Pérez, M. E. 2011b. 'La Greda: niños serán sometidos a exámenes por contaminación.' 
La Tercera COPESA [Online], 8 Mar 2011. Available: 
http://diario.latercera.com/2011/03/08/01/contenido/pais/31-61682-9-la-greda-
ninos-seran-sometidos-a-examenes-por-contaminacion.shtml 
Pérez, M. E. 2011c. 'Nivel de arsénico en escuela de Puchuncaví supera lo permitido en 
organismo de niños.' La Tercera COPESA [Online], 14 Mar 2011. Available: 
http://www.latercera.com/noticia/nacional/2011/03/680-351427-9-nivel-de-
arsenico-en-escuela-de-puchuncavi-supera-lo-permitido-en-organismo-de.shtml 
Pérez, M. E. 2012. 'Fijan tumbas de trabajadores de Enami para exhumaciones.' La 
Tercera COPESA [Online], 14 June 2012. Available: 
http://diario.latercera.com/2012/06/14/01/contenido/pais/31-111282-9-fijan-
tumbas-de-trabajadores-de-enami-para-exhumaciones.shtml 
Perroux, F. 1950. 'Economic Space: Theory and Applications.' The Quarterly Journal of 
Economics, 64 (1), pp. 89-104. 
Peterson, D. J. 1993. Troubled lands : the legacy of Soviet environmental destruction, 
Boulder, CO, Westview Press. 
Phillips, J. J. 2015. Honduras in dangerous times : resistance and resilience, Lanham, 
MD, Lexington Books. 
Picou, J. S., Gill, D. A., Dyer, C. L. & Curry, E. W. 1990. Social disruption and 
psychological stress in an Alaskan fishing community the impact of the Exxon 
 Coppered Lives 293
Valdex [sic] oil spill, Quick response research report #35, Natural Hazards 
Research and Applications Information Center, University of Colorado, , Boulder, 
CO. Available: http://hdl.handle.net/10176/co:5538_ucb6571535internet.pdf  
Pinochet, A. 1973. Discurso pronunciado por el señor presidente de la junta de 
gobierno, general de ejército don Augusto Pinochet Ugarte, al cumplirse un mes 
desde la fecha de constitución de la junta de gobierno. 11 October 1973 ed.: 
Wikisource. 
Pizarro, C. 2009. 'La infernal contaminación de Ventanas.' The Clinic Online, 31 August 
2009. Available: http://www.theclinic.cl/2009/08/31/la-infernal-contaminacion-de-
ventanas/ 
Pizarro, C. & Pérez, M. E. 2011. 'Gerente y jefe de turno de Ventanas serán 
formalizados por nube tóxica en La Greda.' La Tercera, 22 December 2011. 
Available: http://diario.latercera.com/2011/12/22/01/contenido/negocios/10-
94828-9-gerente-y-jefe-de-turno-de-ventanas-seran-formalizados-por-nube-
toxica-en-la.shtml 
Povinelli, E. A. 2011. Economies of abandonment : social belonging and endurance in 
late liberalism, Durham NC, Duke University Press. 
Proctor, R. & Schiebinger, L. L. Agnotology : the making and unmaking of ignorance, 
Stanford, CA, Stanford University Press. 
Proyecto Desaparecidos. 2008. 'Desaparecidos Durante La Dictadura De Pinochet Son 
Homenajeados En Chile.' 7 May 2008. Available: 
http://www.desaparecidos.org/bbs/archives/003752.html 
Publimetro. 2014. 'Puchuncaví busca el reconocimiento de fósiles de 300 millones de 
años.' 1 September 2014. Available: 
http://www.publimetro.cl/nota/cronica/puchuncavi-busca-el-reconocimiento-de-
fosiles-de-300-millones-de-anos/xIQnia!OFEBYnJFcAOA/ 
Pyyhtinen, O. & Tamminen, S. 2011. 'We have never been only human: Foucault and 
Latour on the question of the anthropos.' Anthropological Theory, 11 (2), pp. 135-
152. 
Quandt, S. A., Jones, B. T., Talton, J. W., Whalley, L. E., Galván, L., Vallejos, Q. M., 
Grzywacz, J. G., Chen, H., Pharr, K. E., Isom, S. & Arcury, T. A. 2010. 'Heavy 
metals exposures among Mexican farmworkers in eastern North Carolina.' 
Environmental Research, 110 (1), pp. 83-88. 
Quiroga, R. 1994. 'El tigre en la selva: consecuencias ambientales de la transformacion 
economica de Chile: 1974-1993.' 
Ramos, M. 2011. 'Royalty: Los millones de dólares que Chile regala a las empresas 
mineras.' CIPER COPESA [Online], 20 July 2011. Available: 
http://ciperchile.cl/2011/07/20/royalty-los-millones-de-dolares-que-chile-regala/ 
Raúl, S. S. 1968. 'The Nine Wise Men and the Alliance for Progress.' International 
Organization, 22 (01), pp. 244-269. 
Raworth, K. 2014. 'Must the Anthropocene be a Manthropocene?' The Guardian, 20 
October 2014. Available: 
https://www.theguardian.com/commentisfree/2014/oct/20/anthropocene-working-
group-science-gender-bias 
Reich, M. 1991. Toxic politics : responding to chemical disasters, Ithaca, NY, Cornell 
University Press. 
Reno, J. O. 2014. 'Toward a New Theory of Waste: From ‘Matter out of Place’ to Signs 
of Life.' Theory, Culture & Society, 31 (6), pp. 3-27. 
Repetto, R. B. 1998. 'El recurso de protección y el derecho a vivir en un medio ambiente 
libre de contaminación. Examen de quince años de jurisprudencia.' Revista 
Chilena de Derecho, pp. 139-174. 
Reyes, E. 2011. 'Población La Greda ¿quedarse o emigrar?' El Martutino, 7 April 2011. 
Available: http://www.elmartutino.cl/noticia/sociedad/poblacion-la-greda-
quedarse-o-emigrar 
 Coppered Lives 294
Reynoso-Palley, A. 2011. 'Overwhelming majority of Chileans reject hydroelectric project 
in Patagonia.' MercoPress South Atlantic News Agency [Online]. Available: 
http://en.mercopress.com/2011/05/17/overwhelming-majority-of-chileans-reject-
hydroelectric-project-in-patagonia 
Rich, A. 1979. On lies, secrets, and silence : selected prose, 1966-1978, New York, NY, 
Norton. 
Riveros, C. 1997. El problema de la contaminación Atmosférica en Santiago de Chile. 
1960-1972. Thesis. Licenciado en Historia, Pontificia Universidad Católica. 
Rodríguez, J., Vega, A., Chamorro, J. & Acevedo, M. 2015. Evolución, administración e 
impacto fiscal de los ingresos del cobre en Chile, Ministerio de Hacienda, 
Dirección de Presupuestos, Santiago, Chile. Available: 
http://www.dipres.gob.cl/572/articles-133158_doc_pdf.pdf  
Rodríguez, M. 1955. Estudio preliminar para establecer fundiciones de cobre en el 
centro del país. Santiago: Empresa Nacional de Fundiciones. 
Rodríguez, M. 1956. Estudio preliminar sobre la instalación de una refinería de cobre en 
el país. Santiago: Empresa Nacional de Fundiciones. 
Rogich, D. G. & Matos, G. R. 2008. The Global Flows of Metals and Minerals, US 
Geological Survey Open-File, available only online at 
http://pubs.usgs.gov/of/2008/1355/.   
RT. 2011. 'Fukushima refugees shunned by Japanese society.' Russia Today, 6 August 
2011. Available: https://www.rt.com/news/japan-fukushima-refugees-shelter/ 
Ruiz, C. 2011. 'El dramático caso del "hombre verde" de La Serena.' El Observatodo, 8 
July 2011. Available: http://www.elobservatodo.cl/node/20280 
Sabatini, F., Mena, F. & Vergara, P. 1996. 'Otra Vuelta a la Espiral: El Conflicto 
Ambiental de Puchuncaví Bajo Democracia.' Ambiente y Desarrollo, XII (4), pp. 
30-40. 
Sabatini, F., Mena, F. & Vergara, P. 1997. 'Otra vuelta a la espiral: el conflicto ambiental 
de Puchuncavi bajo democracia.' In: SABATINI, F. & SEPÚLVEDA, C. (eds.) 
Conflictos Ambientales: Entre la globalización y la sociedad civil, Santiago, 
CIPMA. 
Sachs, W. 1992. 'Introduction.' In: SACHS, W. (ed.) The Development Dictionary: A 
Guide to Knowledge as Power, London, Zed Books. 
Sandoval Gajardo, I. 2013. Construcción de resistencia ciudadana en un conflicto socio-
ambiental. Estudio de la movilización del Consejo Ecológico Puchuncaví-
Quintero contra el proyecto termoeléctrico Campiche. Thesis. Licenciatura en 
Antropología Social, Universidad de Chile. 
Sassen, S. 2014. Expulsions : brutality and complexity in the global economy, 
Cambridge, MA, Belknap Press of Harvard University Press. 
Sayes, E. 2014. 'Actor-Network Theory and methodology: just what does it mean to say 
that nonhumans have agency?' Social Studies of Science, 44 (1), pp. 134-149. 
Schinkel, W. & Noordegraaf-Eelens, L. 2011. In medias res : Peter Sloterdijk's 
spherological poetics of being, Amsterdam, Amsterdam University Press. 
Schlosberg, D. 2013. 'Theorising environmental justice: the expanding sphere of a 
discourse.' Environmental Politics, 22 (1), pp. 37-55. 
Schmidt, E. 1989. 'Los efectos económi-cos y sociales producidos por la contami-nación 
ambiental en las zonas agrícolas.' Conferencia Rotary International, Antofagasta.  
Schmidt, E. 1990. 'El medio ambiente en medicina veterinaria.' Monografías de Medicina 
Veterinaria, 12 (2). 
Schnaiberg, A. 1980. The environment, from surplus to scarcity, New York, NY, Oxford 
University Press. 
Schneider, B. 1973. 'The Big Sacrifice.' Montana Outdoors, 4 (1), pp. 12-20. 
Schneider, K. 1988. 'Dying Nuclear Plants Give Birth to New Problems.' The New York 
Times, 31 Oct 1988, p.A1. 
 Coppered Lives 295
Schnitzer, Y. 2010. 'La historia mira a la Bahía de Quintero.' El Mostrador, 30 August 
2010. Available: http://www.elmostrador.cl/noticias/pais/2010/08/30/la-historia-
mira-a-la-bahia-de-quintero/ 
Schnitzer, Y. 2011. 'Los tres meses de silencio del Gobierno frente a la contaminación 
de La Greda.' El Mostrador, 1 April 2011. Available: 
http://m.elmostrador.cl/noticias/pais/2011/04/01/los-tres-meses-de-silencio-del-
gobierno-frente-a-la-contaminacion-de-la-greda/ 
Scott, R. R. 2009. 'The Sociology of Coal Hollow: Safety, Othering, and Representations 
of Inequality.' Journal of Appalachian Studies, 15 (1/2), pp. 7-25. 
Scott, R. R. 2010. Removing mountains : extracting nature and identity in the 
Appalachian coalfields, Minneapolis, MN, University of Minnesota Press. 
Secretaría Regional Ministerial del Medio Ambiente Región de Valparaíso 2012. Cuenta 
Pública 2012, Gobierno de Chile. Available: 
http://publico.mma.gob.cl/cuentapublica/doc/Cuenta_publica_2012_Valparaiso.p
df  
Un Verano Feliz, 1972. Film (24 minutes). Directed by Segovia, A. Santiago: 
Departamento de Cine y Televisión de la Central Única de Trabajadores,. 
Available: https://www.youtube.com/watch?v=BwqXdtx5gZU&feature=youtu.be  
Selinus, O. 2013. Essentials of medical geology : revised edition, New York, NY, 
Springer. 
Semana de la Ciencia y la Tecnología. 2013. 'Museo de Historia Natural de Puchuncaví' 
[Online]. Available: 
http://ucv.altavoz.net/prontus_unidacad/site/artic/20130813/pags/201308131134
39.html [Accessed 2015]. 
Serres, M. 1995. The natural contract, Ann Arbor, MI, University of Michigan Press. 
Serres, M. 2011. Malfeasance : appropriation through pollution?, Stanford, CA, Stanford 
University Press. 
SGCh. ''Geositios: Programa de Detección y Establecimiento de Geositios en Chile'' 
[Online]. Sociedad Geológica de Chile. Available: 
http://www.sociedadgeologica.cl/geositios/ [Accessed 2015]. 
Shabecoff, P. 1988. 'Military Is Accused Of Ignoring Rules On Hazardous Waste.' The 
New York Times, 14 Jun 1988, p.C4. 
Shade, L. 2015. 'Sustainable development or sacrifice zone? Politics below the surface 
in post-neoliberal Ecuador.' The Extractive Industries and Society, 2 (4), pp. 775-
784. 
Sheller, M. 2014. Aluminum dreams : the making of light modernity, Cambridge, MA, 
MIT Press. 
Sherwood, Y. 2004. 'Binding-unbinding: Divided responses of Judaism, Christianity, and 
Islam to the "sacrifice" of Abraham's beloved son.' Journal of the American 
Academy of Religion, 72 (4), pp. 821-861. 
Shiva, V. 1989. Staying alive : women, ecology, and development, London, Zed Books. 
Shulman, S. 1992. The threat at home : confronting the toxic legacy of the U.S. military, 
Boston, MA, Beacon Press. 
Silva, M. 2011. 'Plomo y arsénico en niños de La Greda no superan la norma.' El 
Mercurio, 29 July 2011, p.C9. 
Melinka...La memoria, 2014. Documentary Film (11 minutes). Directed by Silva V., G. 
Geográfica Producciones. Available: https://vimeo.com/105976578  
Singleton, V. & Michael, M. 1993. 'Actor-Networks and Ambivalence - General-
Practitioners in the Uk Cervical Screening-Program.' Social Studies of Science, 
23 (2), pp. 227-264. 
SINIA 2013. Expediente Público: Proceso de elaboración Norma de emisión para 
fundiciones de cobre y fuentes emisoras de arsénico. In: AMBIENTE, M. D. M. 
(ed.). Santiago. 
Sloterdijk, P. 2004. Esferas III : espumas; esferología plural, Madrid, Siruela. 
 Coppered Lives 296
Sloterdijk, P. 2006. 'Mobilization of the planet from the spirit of self-intensification.' Tdr-
the Drama Review-a Journal of Performance Studies, 50 (4), pp. 36-43. 
Sloterdijk, P. 2009. 'Rules for the Human Zoo: a response to the Letter on Humanism.' 
Environment and Planning D-Society & Space, 27 (1), pp. 12-28. 
Sloterdijk, P. 2014. 'The Anthropocene: a process-state on the edge of geohistory?' In: 
KLINGAN, K., SEPAHVAND, A., ROSOL, C. & SCHERER, B. M. (eds.) Textures 
of the anthropocene : grain, vapor, ray, Cambridge, MA, MIT Press. 
Smith, R. J. 2016. 'Isolation Through Humanitarianism Subaltern Geopolitics of the 
Siege on Gaza, Antipode Volume 48, Issue 3.' Antipode. Available: 
http://onlinelibrary.wiley.com/doi/10.1111/anti.12224/abstract 
Snow, D. & Trom, D. 2002. 'The Case Study and the Study of Social Movements.' In: 
KLANDERMANS, B. & STAGGENBORG, S. (eds.) Methods of social movement 
research, Minneapolis, MN, University of Minnesota Press. 
SONAMI 1947. 'Ahora tendremos una fundición.' Boletín Minero,  (565). 
SONAMI 1955. 'Actas de la Sociedad Nacional de Minería: sesión N° 1.205.' Boletín 
Minero,  (647). 
SONAMI 1956. 'Actas de la Sociedad Nacional de Minería: sesión N° 1.214.' Boletín 
Minero,  (648). 
SONAMI 1957a. 'Actas de la Sociedad Nacional de Minería: sesión N° 1.218.' Boletín 
Minero. 
SONAMI 1957b. 'Actas de la Sociedad Nacional de Minería: sesión N° 1.223.' Boletín 
Minero. 
SONAMI 1962. 'Fundición y refinería en Ventanas.' Boletín Minero,  (667). 
SONAMI 1964. 'La Fundición y la Refinería Electrolítica de Cobre de Ventanas 
constituyen un paso decisivo en la obtención de más altos niveles de desarrollo 
económico.' Boletín Minero, LXX (678), pp. 4822-4825. 
SONAMI 1978. 'Necesidad mayor producción ácido sulfúrico.' Boletín Informativo de la 
Sociedad Nacional de Minería,  (35). 
SONAMI 1989. 'Horno flash: causa y efecto de una privatización.' Boletín Minero,  (32). 
Sontag, S. 1978. Illness as metaphor, New York, NY, Farrar, Straus and Giroux. 
Sontag, S. 2004. 'Foreword.' In: KIDRON, P. (ed.) Refusenik! : Israel's soldiers of 
conscience, London;  New York, Zed Books. 
Soto, J. 2010. 'Ventanas: El Veraneo En El Springfield Criollo.' La Nación, 14 February 
2010. Available: http://www.lanacion.cl/ventanas-el-veraneo-en-el-springfield-
criollo/noticias/2010-02-13/205520.html 
Soto Kloss, E. 1981. 'El Recurso de Protección y el Derecho a Vivir en un Ambiente 
Libre de Contaminación.' Revista de Derecho y Jurisprudencia, 78 (3), pp. 113-
118. 
Soy Valparaíso. 2013. 'Tres de las nueve familias de los extrabajadores de Enami 
Ventanas se opusieron a la exhumación de sus cuerpos.' Soy Valparaíso Soy 
Chile [Online], 11 June 2013. Available: 
http://www.soychile.cl/Valparaiso/Sociedad/2013/06/11/179540/Tres-de-las-
nueve-familias-de-los-extrabajadores-de-Enami-Ventanas-se-opusieron-a-la-
exhumacion-de-sus-cuerpos.aspx - galeria=1 
Stake, R. E. 2005. 'Qualitative case studies.' In: DENZIN, N. K. & LINCOLN, Y. S. (eds.) 
The SAGE handbook of qualitative research, Thousand Oaks, CA, SAGE. 
Stansbury, J. & Flattau, E. 1972. 'Advantages of deep coal mining.' The Free Lance-
Star, 18 July 1972, p.33. 
Steffen, W., Broadgate, W., Deutsch, L., Gaffney, O. & Ludwig, C. 2015a. 'The trajectory 
of the Anthropocene: The Great Acceleration.' The Anthropocene Review. 
Steffen, W., Crutzen, P. J. & McNeill, J. R. 2007. 'The Anthropocene: Are humans now 
overwhelming the great forces of nature.' Ambio, 36 (8), pp. 614-621. 
Steffen, W., Richardson, K., Rockström, J., Cornell, S. E., Fetzer, I., Bennett, E. M., 
Biggs, R., Carpenter, S. R., de Vries, W., de Wit, C. A., Folke, C., Gerten, D., 
Heinke, J., Mace, G. M., Persson, L. M., Ramanathan, V., Reyers, B. & Sörlin, S. 
 Coppered Lives 297
2015b. 'Planetary boundaries: Guiding human development on a changing 
planet.' Science, 347 (6223), p. 736. 
Steffen, W., Sanderson, A., Tyson, P. D., Jäger, J., Matson, P. A., Moore III, B., Oldfield, 
F., Richardson, K., Schellnhuber, H. J., Turner II, B. L. & Wasson, R. J. 2004. 
Global change and the earth system: a planet under pressure, Berlin; Heidelberg; 
New York, Springer. 
Steinhorst, J., Klockner, C. A. & Matthies, E. 2015. 'Saving electricity - For the money or 
the environment? Risks of limiting pro-environmental spillover when using 
monetary framing.' Journal of Environmental Psychology,  (43), pp. 125-135. 
Stengers, I. 2005. 'Introductory notes on an ecology of practices.' Cultural Studies 
Review, 11 (1), p. 183. 
Stengers, I. 2010. 'Including Nonhumans in Political Theory: Opening Pandora's Box?' 
In: BRAUN, B. & WHATMORE, S. J. (eds.) Political Matter: Technoscience, 
Democracy and Public Life, Minneapolis, MN, University of Minnesota Press. 
Stengers, I. 2010 [2003]. Cosmopolitics I, Minneapolis, MN, University of Minnesota 
Press. 
Stephens, E. M. 2014. 'Goodbye Gauley Mountain: An Ecosexual Love Story.' New 
Appalachia: Known realities and imagined possibilities, Session 8.13 
Environment and Ecology, Huntington, West Virginia.  
Stiegler, B. 2015. 'Automatic Society 1: The Future of Work – Introduction.' La 
Deleuziana,  (1), pp. 121-140. 
Suchman, L., Danyi, E. & Watts, L. 2009. Relocating Innovation: places and material 
practices of future-making, Centre for Science Studies, Department of Sociology, 
Lancaster University. Available: 
http://www.sand14.com/archive/relocatinginnovation/download/RelocatingInnovat
ion_ResearchDescription.pdf  
Hombres Verdes, 2013. Documentary in the "Nada Simple/Todo Simple" series (54 
minutes). Directed by Tamayo, J. L. Valparaíso: DeReojo Comunicaciones. 
Available: https://www.youtube.com/watch?v=8RSUaqkORW4  
The Clinic. 2011. 'Dos ejecutivos de Codelco Ventanas se irían de canazo por 
intoxicación de La Greda.' The Clinic Online, 22 December 2011. Available: 
http://www.theclinic.cl/2011/12/22/dos-ejecutivos-de-codelco-ventanas-se-irian-
de-canazo-por-intoxicacion-de-la-greda/ 
The Clinic. 2012. 'Bañistas de “las termas” de Ventanas se exponen a aguas ultra 
contaminadas.' The Clinic Online, 23 February 2012. Available: 
http://www.theclinic.cl/2012/02/23/banistas-de-las-termas-de-ventanas-se-
exponen-a-aguas-ultra-contraminadas/ 
Thomas, G. 2011. 'A Typology for the Case Study in Social Science Following a Review 
of Definition, Discourse, and Structure.' Qualitative Inquiry, 17 (6), pp. 511-521. 
Thompson, A. R. H. 2015. Sacred mountains : a Christian ethical approach to 
mountaintop removal, Lexington, KY, University Press of Kentucky. 
Tilly, C. 2002. Stories, identities, and political change, Lanham, MD, Rowman and 
Littlefield Publishers. 
Toledo, J. 1994. Evolución en la frecuencia de casos de enfermedades respiratorias y la 
relación con la contaminación atmosférica : comuna de Puchuncavi, V región, 
Valparaíso. Thesis. Geography, Pontificia Universidad Católica de Chile. 
Toole, K. R. 1976. The rape of the Great Plains : Northwestern America, cattle and coal, 
Boston, MA, Little, Brown, and Co. 
Tóth, F. L. 2009. Fair weather : equity concerns in climate change, London, Earthscan. 
Truman, H. S. 1949. 'Inaugural address, 20 January 1949.' The American Presidency 
Project, by Gerhard Peters and John T. Woolley, UCSB [Online]. Available: 
http://www.presidency.ucsb.edu/ws/?pid=13282 
Tsing, A. 2015a. 'Feral geographies: living in the Plantationocene.' Presentation, Center 
for Energy & Environmental Research in the Human Sciences, Center for the 
Study of Women, Gender, and Sexuality, Rice University.  
 Coppered Lives 298
Tsing, A. L. 2015b. The mushroom at the end of the world : on the possibility of life in 
capitalist ruins, Princeton, NJ, Princeton University Press. 
Turner, B. S. 2008. The body & society : explorations in social theory, Los Angeles, CA, 
SAGE. 
UCV. 2012. 'Cuatro ex funcionarios de Enami-Ventanas fueron exhumados para 
determinar responsables de sus muertes.' UCV Radio, 7 September 2012. 
Available: http://www.ucvradio.cl/bsite/2012/09/07/cuatro-ex-funcionarios-de-
enami-ventana-fueron-exhumados-para-determinar-responsables-de-sus-
muertes/ 
University of California Academic Senate 1996. 1996, University of California: In 
Memoriam, University of California (System).   
UPI. 2011. 'Corte paraliza obras de la Fundición Ventanas de Codelco por 
contaminación en Escuela La Greda.' El Mostrador, 30 March 2011. Available: 
http://www.elmostrador.cl/noticias/pais/2011/03/30/corte-paraliza-obras-de-la-
fundicion-ventanas-de-codelco-por-contaminacion-en-escuela-la-greda-2/ 
UPI. 2012. 'Caso Enami-Ventanas: fiscalía concluye primeras exhumaciones.' Terra, 7 
September 2012. Available: http://noticias.terra.cl/nacional/caso-enami-ventanas-
fiscalia-concluye-primeras-
exhumaciones,f88c52eb172a9310VgnVCM20000099cceb0aRCRD.html 
Urquieta, C. & Saleh, F. 2012. 'Las historias tras las exhumaciones de los ex 
funcionarios de Enami en Puchuncaví.' El Mostrador, 10 July 2012. Available: 
http://www.elmostrador.cl/noticias/pais/2012/07/10/las-historias-tras-las-
exhumaciones-de-los-ex-funcionarios-de-enami-en-puchuncavi/ 
US Department of State. 1974. 'Joint Government Investment Agreement: Chile-
Romania' [Online]. Public Library of US Diplomacy: Wikileaks. Available: 
https://search.wikileaks.org/plusd/cables/1974SANTIA03551_b.html [Accessed]. 
Valérie, F. 2013. 'Commoning: on the social organisation of the commons.' 
M@n@gement, 16 (4), pp. 433-453. 
Vallejo, J. & Liberona, F. 2012. Bahía de Quintero: zona de sacrificio, un aporte desde la 
justicia ambiental, no. 53, TERRAM, Santiago. Available: 
http://www.terram.cl/images/app/app53_quintero_justiciambiental_cf.pdf  
Veltmeyer, H., Petras, J. F. & Albuja, V. n. 2014. The new extractivism : a post-
neoliberal development model or imperialism of the twenty-first century?, 
London, Zed Books. 
Verdejo Velásquez, K. 2014. Discursos y Apropiación de Espacios Productivos en 
Caleta Ventanas, 1960-2011. Thesis. Licenciada en Antropología, Universidad 
Academia de Humanismo Cristiano. 
Wacquant, L. 2003. 'Ethnografeast.' Ethnography, 4 (1), pp. 5-14. 
WannaSurf. 'Ventana: Chile, Central Santiago' [Online]. Available: 
http://es.wannasurf.com/spot/South_America/Chile/Central_Santiago/ventana/ind
ex.html [Accessed 2015]. 
Wark, M. 2015. '(Social) Theory for the Anthropocene.' Futures Forum: Web Posts. 
International Sociological Association. Third ISA Forum on “The Futures We 
Want: Global Sociology." [Online], 2 November 2015.  
Waters, C. N., Zalasiewicz, J., Summerhayes, C., Barnosky, A. D., Poirier, C., Galuszka, 
A., Cearreta, A., Edgeworth, M., Ellis, E. C., Ellis, M., Jeandel, C., Leinfelder, R., 
McNeill, J. R., Richter, D. D., Steffen, W., Syvitski, J., Vidas, D., Wagreich, M., 
Williams, M., An, Z. S., Grinevald, J., Odada, E., Oreskes, N. & Wolfe, A. P. 
2016. 'The Anthropocene is functionally and stratigraphically distinct from the 
Holocene.' Science, 351 (6269), p. 137. 
Watson, A. & Till, K. E. 2010. 'Ethnography and Participant Observation.' In: DELYSER, 
D., HERBERT, S., AITKEN, S., CRANG, M. & MCDOWELL, L. (eds.) The SAGE 
handbook of qualitative geography, London, UK ; Thousand Oaks, CA, SAGE. 
Weart, S. R. 2012. The rise of nuclear fear, Cambridge, MA, Harvard University Press. 
 Coppered Lives 299
WHO 1964. The Work of WHO: annual report of the Director-General to the World 
Health Assembly and to the United Nations, Offiical records of the World Health 
Organization, World Health Organization, Geneva.   
WHO 2010. Childhood Lead Poisoning, World Health Organization. Available: 
http://www.who.int/ceh/publications/leadguidance.pdf  
WHO 2014. Burden of disease from the joint effects of Household and Ambient Air 
Pollution for 2012, Public Health, Social and Environmental Determinants of 
Health Department, World Health Organization, Geneva. Available: 
http://www.who.int/phe/health_topics/outdoorair/databases/AP_jointeffect_BoD_r
esults_March2014.pdf  
Williams, M., Zalasiewicz, J., Waters, C. N., Edgeworth, M., Bennett, C., Barnosky, A. 
D., Ellis, E. C., Ellis, M. A., Cearreta, A., Haff, P. K., Ivar do Sul, J. A., Leinfelder, 
R., McNeill, J. R., Odada, E., Oreskes, N., Revkin, A., Richter, D. d., Steffen, W., 
Summerhayes, C., Syvitski, J. P., Vidas, D., Wagreich, M., Wing, S. L., Wolfe, A. 
P. & Zhisheng, A. 2016. 'The Anthropocene: a conspicuous stratigraphical signal 
of anthropogenic changes in production and consumption across the biosphere.' 
Earth's Future, 4 (3), pp. 34-53. 
Williams, R. 1973. The country and the city, New York, NY, Oxford University Press. 
Williams, T. T. 1991. Refuge : an unnatural history of family and place, New York, NY, 
Pantheon Books. 
Windlera, A., Thieleb, R. & Müllera, J. 2013. 'Increasing inequality in Chalcolithic 
Southeast Europe: the case of Durankulak.' Journal of Archaeological Science, 
40 (1), pp. 204-210. 
Wisniak, J. & Garces, I. 2001. 'The rise and fall of the salitre (sodium nitrate) industry.' 
Indian Journal of Chemical Technology, 8 (5), pp. 427-438. 
Witmore, C. 2014. 'Archaeology and the New Materialisms.' Journal of Contemporary 
Archaeology, 1 (2), pp. 203-246. 
Woolgar, S. 1988. 'Reflexivity is the ethnographer of the text.' In: WOOLGAR, S. (ed.) 
Knowledge and reflexivity : new frontiers in the sociology of knowledge, London; 
Thousand Oaks, CA, SAGE. 
Workers Voice 1979. 'The Black Hills are not for sale!' Workers Voice, II (5), The 
Revolutionary Workers Headquarters. 
World Bank. 2016. 'World Bank’s First Development Loans to Chile, 1948' [Online]. 
Washington, D.C: World Bank Group. Available: Coppered Lives _ 
LeonardoValenzuela_Thesis2016.docx [Accessed]. 
Wright, M. W. 2009. 'Justice and the geographies of moral protest: reflections from 
Mexico.' Environment and Planning D: Society and Space, 27 (2), pp. 216-233. 
Wu, C. & Kenny, M. A. 1997. 'A case of sulfhemoglobinemia and emergency 
measurement of sulfhemoglobin with an OSM3 CO-oximeter.' Clinical Chemistry, 
43 (1), pp. 162-166. 
Yusoff, K. 2016. 'Anthropogenesis: Origins and Endings in the Anthropocene.' Theory 
Culture & Society, 33 (2), pp. 3-28. 
Zalasiewicz, J., Waters, C. N., Williams, M., Barnosky, A. D., Cearreta, A., Crutzen, P., 
Ellis, E., Ellis, M. A., Fairchild, I. J., Grinevald, J., Haff, P. K., Hajdas, I., 
Leinfelder, R., McNeill, J., Odada, E. O., Poirier, C., Richter, D., Steffen, W., 
Summerhayes, C., Syvitski, J. P. M., Vidas, D., Wagreich, M., Wing, S. L., Wolfe, 
A. P., Zhisheng, A. & Oreskes, N. 2015. 'When did the Anthropocene begin? A 
mid-twentieth century boundary level is stratigraphically optimal.' Quaternary 
International,  (383), pp. 196-203. 
Zamora, R. 2011. 'La rebelión de Ventanas.' Soy Valparaíso soyvalparaíso [Online], 4 
Apr 2011. Available: 
http://www.soychile.cl/Valparaiso/Sociedad/2011/04/04/6206/La-rebelion-de-
Ventanas.aspx 
Zeitlin, M. & Ratcliff, R. E. 2014. Landlords and capitalists: the dominant class of Chile, 
Princeton University Press. 
 Coppered Lives 300
Zevallos, Z. 2011. 'The Social Costs of Japan’s Nuclear Disaster and What Sociology 
Can Do To Help.' Other Sociologist, 9 December 2011. Available: 
https://othersociologist.com/2011/12/09/japan-nuclear-disaster/ 
 
